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All saisala must rtj^ tk«ir foot smfply for materials 
to mB«4 in femlltimg boiy tissm# ami. for «»argy to fee ms«4 in 
f«rf®rffiiag tk# Eat-aral fm#tl#»s of' lif«* to-rl£®ra la physiolog-
i®sl and natritisssl @]^#atiatr^ M'r® fe«#a imt#r«»t«4 for m&t^ 
^•ara in 4«t«wiiJsisg tto« 4i#tarj «0s«Btlal» tkat mmt h* suppll-
t4, la or4«r tfeat am aaiaal may attsia its tcmplst# 4eT»lopm«Bt 
ana p»rfo» all normal fm@tiGSS tferomgfeomt m in4«fisitt litiia-
¥9r of gsQ^tmtioms* 
S?rior to tii« tw«iiti<»tto @«tttarr felologieal ob«mist was 
lHt®r«st«4 ofeisfly ia tifei# of plant aM animal tia-
8a#». fM«ir feat ooMlffiSl^tlj 4«aioii8trat«4 tfae pr«a«B0<i 
©f prottiBB, ®arfeol^4rat«s, fate, wat«r„ liflns, ioorgani® ioiiB 
•aii4. iBo!l«@ml«» 'in- liTiag tissw* Is tfe« 'niiittaftKtli o«HtmrF «lab-
orat« Mtfeots of aaalysisg foots- for protein®, oarbGlij4rat«0» 
fata, wat«r, mi. as-b liad t«Ttlop«4» Most foods iaeluted in 
fewaa -and animal diets-had aaal;fz«d and olassifi«d aooord-
iM§ to tMir so*fo0ltion# At that tim-t it was gensrally b®-
li»v«d t&at tlB» mutritioial Tslae of a ditt was wfaollir det«r-
ffiim®d %f tto# MEiomts of prot#iB@, tsrbotojdrates, fats, water. 
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«0:astf&t«i tfeif fi'04m#tioa ®f kit»ty l«»ioa$» s®al^ tail, Iosb 
of Mir* s »«aly ®©atitl0a tb« aai irr#gmistr oralatioa 
ia mt«» if fat® w«ir« .«3E#la4#4 fieoa tli« 4i#t* fM# eo»diti#aa 
Bwmtl0a«t a%0T# mm t«.4 ©ar wM#a feh« asiaal# if#y» 
f«t fmts tl»' ^smtmrat«t fattf- &@i&8^ lim@l«i$ &eit 
0£ lliiai«iii9 atii* i^«|r Skim t&mk m &m-plm m!se«ilarat«i oil 
lii:# 00rs 0il., lia«««4 ®il, m liir«r oil t© %• •ff*®-
tiir«. tiiaa a slsgl# fat^' 'aelt# In, ^rmmting tii# afeOT® aiso^-
taipa^ E«««a% i«ir»stigatioas .hart i^mQastaratall that altfeoagh. 
*«t® feavt th« abilit|- to :a|«l&asig.» fats trm ®ar%-oh^irat»a tkay 
ar« umafela %& ©airtaia »aa«sti&l msattj^atai. fat^ aaito* 
la«rgaBi.e «l#®«mt®. a^ tkair salts aara ©eaantial in tli» 
fdxfflatisa of .taatli-,. %l9#i,* saat otfet# tissaaa. laaorta »]aow 
tkat all tiaroitgh tlia afi# aiiiaale haT» fret^^^taA salt l£aiia$ 
ana tha suffly of salt isae l««a a faotar 1» t%m Itsatioa ajst 
algratioa of saji*. At ifrt pwmmm% tiaa- the followiag alaiaaBta 
afa •ra©0faia«4 aa feaiiig raiml.ta4 tm aa^aaltaa amtifltiaat earloii* 
Q3qrg»®» aitipagaii, sttlffeiiar,. plioaphoirw,*. aJbilariaa* iotiaa# 
80tiiffii» fotaesiiss,. aalalia^ Iseoa, a«ppar» and Aagaa-
ci«t« Im afttitioQ. ot^ar alamiBta: fM@JriiLa«. araania, aliimins^', 
«i»®» m&. atliaam ©ar W s®a« aalaals. 
A g?p0ap of aaaaaaorj amliafci^aaa, k&mm as •rit£®l»»# ara a®w 
3raa©|^i3«d as baiag ratmirnA far tiia aatritioa of ma®^ aai^ 
tlit «xit®t fljysioiogiesi 
fm@ti0as ©f ffiQst of %&« vifc«i»8 ar« aot fully ©xflaiatt. 
A is m. fat for %h% nor­
mal growtb of ^m$r aat»al8| it is mlm %kongh% to plB^ mmm 
f&rt ia til® ability of th# to r#si»t €i««»s#.. A A«fioi«:a* 
of Titaiala A protm##® » l:«r®ti»i2atiott ©f tfee ••j^ithtlial 
tis®a«#» A «##0aAai3r iafe^otioii, x«roi>fellmlffiia, oft«m 4«¥«lafs 
ia »Eiii&lg m a -ritsaim A 4#ft«is:at ti«t.». Sc®# of tii# mortt 
fottat mmmm of vitgaiia A »t"«{ fish liT«r oils, l^utttrfat, 
gjcmm Ttgitafeles* aai Im t^« last few y«mrs it Iteas 
i.#«a ®os0la®iT«ly ft«omstr«,t.«t tfaat rata f®4 s Titiffila A 
fi0i«at 4i«t ©oBcrert ©arnttn# t© irit^is A» It is wmt k^&m 
t&at i8'it®ffiim A i® @i@«tiy r#lat»t to ©&if©t«m« ia strmottir®# 
fh% groia® of s©©##so:^ fwtor# tbat was for a tima ©oasi4"r 
«3r#t m wat«r solmiil# vit»i» » %«:«m tiviA«4 imto two tm* 
tors» aor# li«®t^ljabil« imtiasmriti® factor is toows as 
Titnaia S is tMs #omatrj ant as Titaaim is tto® lorofaaa 
@0nstria«* ffa® ffior# li«at*st&1ila amti-^timatitis fswitor ie »ow 
Ijiov^ aa fitaaia i is tSiis aai as Titamis Ig ia tli® 
lisrofaaa oowstriaa* A t«fiiti#s^ of fitaBia B prodaoas a atnr-* 
©ma tiaortar imQW& m folfmamritia ia pigaoaa aai barifeari ia 
mm* Bariiiari or po^lyaa«rlti» i® ®sra4 or prevtatat fey a44iag 
a aonraa of Titania ® to tfea tt#t» ¥its»ia B promotas .growtb 
%y stiffiiilatiag t&« agfatita ia aMitioa to sxartiag a sj^aaifia 
•ffaat iatapamteat of tk« flaaa of aatritioa. SaTaral worfcara 
sy^sfcaiiim# protest® h.mlng mtiaetirltla proper-
ti«»* • Aitiio%l tM #xs®t @l3.«mi©al of vltamiK B Jiaa 
^Rot ®sta%lisfe#A, It ia fcBOism: t© b# sm.organi© bast* Blo@i. 
• ^aat .Cowgill (6) tomi. vitaaim I'ftii a baa# to^bif golmMi 'la «tii«if 
aafi as a salt to %« iBSolti%l« in «tfe«r» : fitssiiii & is rcatill' 
fr#« fre® Titsaim B by amtoalairiag.. 'fhe heat-«t®.fel« 
TltMia S is s g3?Qwtli froffl0t±ag rltmlUm It also is eff©0tiT« 
ia tilt tr«,itt3Ea#iit ant pre-rentioa ©1 ip^llagrs i» mam sa4 terms-
title iii rats# Bsta pmbliskM la tfee last fm j-sars show that 
Fitamim 0 is probably mot a siBgle dleaital ©ompoaM "bmt is 
•eoafosst of at l«ast twoj it »sy ©ojats^iB m mm^ at fiv« 
»#psrst« @offipo«i4®» «s«te lis¥lmg &• distia^t-ptoi^lologieal fim-©-
tioa.» fitaaim 5 @o»t«ims oat# factor tkat is destroyti amt®-
tlETiag i» as alfcaliii# atdlOT aat aaotfe«r factor st^bls to auto-
elayiag ia an. aUtaline S!}i© faotor testro|r«t hj auto-
•slaTiag iE an alkalis® mttlBBi is r#f®rr#i to as Titsaiin bjr 
tfe« laroptan, wori^trs* fitesia. lam rmwutl^ b«tB ©i^'Stal-
liz#i. Si|rstal8 of Tit^ia to aot hmm all of th« pfeysio:-"' 
logleal frop#,rtiiis of vitaiftia 0# 
fdtaais S, t^« •aaiti'*s'«or%mti® fs@tor» is r«iuir«4 is tii# 
ii#t of oBlj th.r«Mi mim&lmm sBimstls ar« .laaa, misaJfciif t 
fig» -S.©## 9t&#r miasls ii-aTt %h.m p©w«r to e^iitli®.ai2« 
I 
Titsffiia. C» 'iitliia tfet last j#»r ••ritaffiia Q tea l>«#m is-o-latM 
&m »|fsth.«»i2«i im iritro. &Qm9 of tfe» mmm- iaiportaat 0oar@«« nf 
Tilaaim S &m titr^ frmit®» toaatcMi®, gr»«ii T«g«ts¥l««, and 
1 
p#tSt0«Si, 
ffe,« ttfftaiPi' tistaat, ^ rlok#ts» is a ©oaiitlo-ii ia wfeieli 
@aa.eifi@ati0B'©f %{im i» afeaormal* fiiak«fes aiaf fe«.0ia?«d ©t 
T®at«:4 a4|i»stiag tfet ©alelw rattO'- ia ttwi fti«$ 
to profMtr Ijf - iyr#ti»%ieii ©f tli# amlaal with 
• ligkt, QT hy ineltxiiag Titaalu 1 ia t3i« tiet.« S#v#ya3. 
teav® ttaoasti-atct tfa»t #rgo8t«3f.ol mpea "btiag irradistftt 
wilfc mlt»»iri0l»t lij^t t&fefiB m m# pJi^iologieal .pr0f«arti»« 
' &i -ritwai® .B.« fMs fa®t ttet Tltauin D is m sterol 
m& is T«f^ siiBilar td eirgii»t#rol i® strftetof#-* fie taEset efea®^ 
tiiat taJfes® pM®« whm «rg0St«rol is ®o»«irt»€ to yitafflia © fey 
irraftistiaa with tatm^-rioltt ligbt tes jaet Ijeta «sta,l>li»fe#t» 
fit# tiatriMtioa of Flta®ia W ia mtural foot# 1® ratbtr liaiteft. 
fii» «Qgt aaltiral s©mf##8 @t fitMia B sr«s fisb liv«r dil, 
:.»gf yoJJfc, ant 
fitaffiia 1 i8 SB. TitMim.. ffianif#.stati0tt 
of Titaiii® 1 AtfiaJ»m@y tiff#» ia tte# two. s«x«s* fwaal#® om « 
vitaiiia 1 tefi^ifrat iPsti.o:ii ovulst® tfa# fo«ti ar®^ i®plaMt»4'». 
a» s.'t«.riiitj of tfe# t® to« to tM t&lXmm -of tm fla* 
fmietioR,, «»*a»liig th# a.«tb mS. i-^sorftioa of the foeti.,. 
Ift .©files vitasia 1 a#fiGie»#|r' proteces a sterility,, dm 
• to %h» te^trmetios of the gera @ells aat tlie '^itlre eeainiferoiis 
e-fitlieliaffi* IMS' sterility i® omret or prerentet ia tiie feim.l# 
mt fxeTe»te€ ia %M mM • lny imlMiof a sotiroe of Tit8«iii I ia. 
t&e .tiet* fit«i» 1 is witely tistirife«te4 ia B&taral fo®4», m& 
titt mm% pQtiat monrnm &r«| g«im oil* l«ttae« oil., aat 
©il8 of ®«jr«al grata®# fot«it p3?«fa3r®ti®as of vitesiia S itav# 
li««m frftfamt from wli«at gem oil &mA l«ttm@« oil. fk# aomposi* 
ti®m sai etrmttiore ©f' vitamim, 1 rtaain..- mknom* 
•"*"11®''* 
Aa a4;»ti»t« toi0wl#i.g«' of tfe® vila»ia «oat;ifeii% of tfe.® tiff#x-
«iat fm€ BEiatarlalt hy mm ast liis- animals is 
rttair«4 iji fnparlmg 4a «ai»3rttaBtiBg of %hm 
aai»al*8 f©r mmh witmlm at %m tiff«r«mt stag## 
in its lif# i« ©f imp^QTtmm ia tJi# p-rotuelioia sf 
kml%h^ asintale with m fflimittm ^st« Im ex'i^r t@ obtain 4ata 
tfe« •wl%mim «# tiff«r«at foo4#» it is 
mtf t© fii«t a ti«t &4«t»t® im %11 ititairy f a@tor» «3c@»ft tli« 
irilsffiia f©!* w&iefe tht f®®* i® %«isf t«®t#t« Mtts wtoi-eh m«#t 
r#tiiiaf«wi#mts, mm %# ®a3# ft am hi^ly gtarifitt 
a&t«ri®l»* 
wm% it#it-lf if«ll t© Titsaim r#8sar@fe,. 
mmm ®f it# .i«all sia#,. inall fo@i. m& ittait®bil-» 
i% tQ lMhm&%Q3!;^ mMitimm* fhm ffeysloltgf @f th« rat ^pprox-
inatft# IMt 0f 4@s»6tl@ Aiaimla ^md. i^« Im Mtiti^m ths lif« 
0f rat im is a%®mt ©»#*tfairtl«th @f thm 
tiffi# ie«tair»t t© a life to a»a-» f&is .faeilitat#.# 
tlit: @oll«i®ti'<3!m ©f teta tM fitaais r«^mir#iB«iits dua?-
img t&«. 4i££t-r«»t -steg## ia lift -^sl## 
til# rat wa® aasA- as tb« %m% is all ®xf«riBi«ats i?#-
f©rfeit i» tbie tii«»i»* Bat# faroa. a ®f feigfaly ial^i^. am?* 
liaX® '«aimtaia^ im tk« aaSaal #©l®af «f tbm 
®f X®m ^tat# Sollatg# mm. tfeaat ©tiisti»s» 
r#s«air0ife«s im tkit lalj®*at@fy hmwm 4«m<^astrat«a. tiiat 
tints that mm- for nomal • growth r^prsitiotioia fail-
at to support aomal l&®tatl©B« Gertaia s#«4s wer# 4«iionstrat«& 
to fe® ii,ad«t®at« as tfe® b©1« somr#® of Tltsmim B aM § for la©-
tatioa. Ih® atm4i®s r«port®t Mr® w«r« t®siga«t to proim®® fur-
th«r ijaforiBstloii tto® follmtng q^mBtioms 
1* Do tmi'Om smAs and pro-tu.«ts fro® s®«t8 wh«ja ftd at 
#@rtala lev®!® f^^rml@h s.affleisnt water solalbl® Titamias for 
growthf 
•i»;- fhioh i» th« liiBitiag fattor ta g»®ts aM seed protoet® 
for growth,. vititfRta or fitaaia Sf 
S. B0 s#«djs and fr&tetts fro® 8®®48 i^tii f®4 at ©«rt»iB 
ItTtls faraieh snftleimt wst«r salmila vitMins dariag th« la©'* 
tatioB f«ri04? 
4« Is Titaaaist i or TitamiB # thm limitiBg factor ia s®®iis 
taring laistatioB? 
i4 B0«» th® srstt rtttiir# m Immmm in ritm&ln S tariag 
th® Isetatiom f®riQt? 
.6* Mm& th® rat r®qmir» •mm immmmm ta 'citaaim 8 atiriag 
th® laetatioB fsriot? 
f • Js th® failijr®. of aothtr rats to- rmr th®ir i^oosg 4ai 
to a 4«ar»as®t qB»»tity or & foor ,tmalit|f of milfc? 
&m What is th® Tltafflia, S mntrnt of' «#rtaia fo-ods? 
f.. that is th® solubility of Titsmlii 9? 
10# Whst mr® so©® of th® propsrti#s of vitMSiR 
Mmtm ©f 
ia aotritlsa tei at a mt# siae# 
t&f %«giaai»g ©f t.W« « to mak* it imfossttlii %©• isa^ 
aa r#risw ©f litwratart f«rtidLmlBg to 
Tlt^lm B». Titsaia^ »»€ is®tftti#a im mis a#iaa«,. ©bI^t 
tk» littrstmr# tka% a mmmmtlrn with the ia 
IMS paf«r will %•« ffl#ati©»«A» a aert 
&i tfea ®f ttmtrllles %M Tm€0T i® t© "Sk# 
,l#!iMi3f Ia©iirX#ig# ©f Imtri%i®m"» fey 1# f# S«C5.0ilM ast M.lm 
aiae©M». ami "tfe#- 1^ S* ©» &M«»aa aa4 S,. 
fli# r«3,ati@a ©f tfe* sattsail tit* t© al-lk ®».®p«.|i@a a®4 
rta-riag ©f f'©'«g- i®. tsfoiptaat is of tk« nmtri.-
ti®a&l ,r.«t»ir«i#m#& ©f asroal-s# la tlae 'iatt A«@a4« ®oiisl4#r» 
tatta hmm. hmB. twoastrst# tfeat 
t»im 4i»ts w&i^- ©r«'^ s»%iif®!@!%oi|" f&ie ©.omtlstioms gwmth at a 
aema-l mt« ar« t® saffort ia^lmttoa, ss m«as««t If 
a^ili-fey ef T&tm to rtsr aoimal |r©'a»g« 
.4i»ir ill', ia r«iri«wii4. %h# litsratmr#^ oa l&statita ®f 
aaJl I»%#rftt-03ry aaiaal## lii «©»«lMsA from thm mt& 
ai-ail^i#, at ^at tia«- ttet tM ritmtu mntmt of milJL is 4»r 
f«a4#a% mi>0a. t]&.» vitsnias ia %hm itoitsft Stat®# 
«f aa wft#rw@lght iafaat #xlii%itiag rigiiitf of limbs aa4 m&k., 
mm r»f«:rr#t t® l^y S@#%l«r si^ftoai of rigiiity w«,rt 
@«r«4 aat aa lagrsa## ia weight ms frotm#t faatiag oaa-Jjalf 
tif©ti>0OB ©f I'tasfc tail|r* E0®%-l#sr ssggests tiiat 
tJiart %« ©as«8 of Yitaaia B t®fi®lfia®i«s im lafant® im fejiis 
0oimtr^» Scffl# of the syaiftoa® of this 4<ifi©t«iiey ar« anorexia, 
l&m of mtght, spa®ti@i%' of tfet am® aet l®g«, rigidity of tb# 
r»stl«»siii«®«.,. a»a frttfrnlmtis.* 
In a utuis the Tit«iin B #omt-«Bt of hwmn milk Ma©y, 
Outhoiis®^ Srahara, tot I«©Bg tSil foimi Bie.e. ^o gOo.o. mm r#-
tmirai. per day to fi»iitsh vitsaBin B to proniot# normal growth in 
rata* they, eoaelmded that aamy mother^, probably do not supply 
stiffioieat Tltafflin 1 to their babies.* lasy,, and limsaher 
164) fotaad that fet^aa mother® r«@®iVi®g their regular mi^sret diet 
did net se@r«te milk of as high a Titsmis B (B somplex) ©omteat 
as aothere wbish reseiTed a daily «u3Pfle®eat of lOg, of yeast* 
Bouelaoii «d lia«y uaiag t&e teehnitue fouad pooled 
hman ailk fed at the fdllowisg levels^ S,0, 5*0, 10*0, 1§«0 and 
gO.0©»e» per day to prodm®# gaiss of If, 3g, 41, 7g, and 94g*, 
respeetiTely, ia a period of eight w#eke» Ooatrol animals re­
ceiving 0,4g. of amtoolaved yeast per day saade a gaia of 164g, 
in eight weeks* la lti4 (If I the si^ i?©rkers reported that 
pooled hamaa milk eomtainei 0*1 msits of vitassia S and 0»1 unit 
of vitsffiia B per ©##• they fsft eaoh woms a sapplement of lOg. 
yeast per day and fomt the vitimiii S ©oateat was inereased to 
0#®. tmits of vitaaia S per but the vitamin B sontent r#-
raained uB^hsEged •t-iiri:Bg the-yeast feeding# 
Asdersgg it I observed that female rats reoeiving a diet 
toataialiig SO 0«Bt; ©f i»ilk m a mmm of wat&x sol­
icit: vit«i®e &ai in m&rSMg their ;fomgm 1» also 
fowA vkmt gwm at a Iwtl ^l©w .gtif#a p#!- eftist t© isat^t^t# 
•for imtmtim* Iti«.oa« tmrioi, ®aA fmUatr f#4 tl« 
S&XlmiMg graiaf.,^ wfe#at» wtolt# ant j«ll©if ©orm at 
tiff#r«at ©f tk« ii©t si tfc# fl.ol« searo# df tbe Tita^ 
ai« ® mmplmrn tk# gmw tut jr^fytAw#^ aomaia^ om &mk 
4i«t». Sim mb0T« .grain# ®r0T«i. m& memux^^i. 
t.k* abilitj ®f f«ml#® td r#ar t&tlr yotuig* Mortality of tii# 
jotmg was high m r&ti&m la gmins street as tk« sole 
•®0ur## of Titasls B-* froa. «xf:#ria«at» the authors moBf^ 
0Xm»i. ttet a larger s^omt of Tits»t» B ii; r#t^ir«A for M0-
t&tim tMa f&r growth ami fa^lor tliSi foaai 
fi»$ f#r ©«3a't ®f #blt« y«ll«ir l>ayley» &ullis€ oats, 
•or wbmt im & pms-ifiw^ mtiaa tO' b-e usaiafcisfaotorir for 
3tmrtBg^0f jomg. if '10 •p«r @«»t of gmla- was replaemt jsast 
til#: uHiigtot of tli« ysmg Mt wm'B:isg ms imammmt m& the mor-
tskllty m# f«» i>«r @9Bt amto#laT«t jesst ms f ©out 
t# m »ff#®tiv# s» 10 ,f«r @«at y«m®t is toproTlMg t&#, la®^ 
tat|.@» m ratio»® toatsiklaf iS*S i«tr m&t of tba follesriag 
gralaa,^ wMt% ®or»., irtllow @03®-, fearlty* or femllat omta* 
Hilltr iw) worjfc«& with fssst m tli« gomr®e of wattr sol* 
sil« TltiMsia !• l». tQm& tfeat tmmiwimg » piirifi#t. 
4i«t tbxm ptr mm% ©f f#€i.8t w#r» al»l» to vmr jomg 
wit& »a w#rsft w«igkt #f iSf» a aortal it^ of BQ .far @«at« 
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t a p r o T « i a f  t l t e  a a t t a « w l t i e  # o a ~ -
of th»»# »ufe#tsa©es. Is t.fe® sasi® jtar Sr&ns aad'Barr (2f| 
•dfestrvta a paralysis la jomf protmo»i'fei-'mothers r«@eiTiag,18 
&m% jr#ast» but 4«friT«4.of Tit&miii- 1* fMa paralysis-
4#T«l0i>®t aboat t'&e' to tOt&» iay itft#r feirth. 21i« ^in* 
of paralysis m,n a«©r«BS«4 %y tfe« attitioii of bmtt«r to 
tkt titt ant pr#¥«nt«€^ if wkM^t g^m oil'was •,atmiaist«rtt fet-
fore tb» IStJi.# iay. %« aboir# tistmrfeaKee was da® to a Titamia 
2-,tiifi@i«B@y aeeortiug to Irsas aad^Barr* • 
lst@y aa4 #©-«orkBrrs TOrl-iag with, a ®3r»th«ti@ diit^, in 
whieh y«ast as th« soar©# of th« Titsaia 1 eompltac, foimt 
thr#t to fiTS timts as mueh y®ast r«4uir#<I fo^'.lastatisa as grow-
fls wori: of ISt®BS aa:t l^r (84.1 wm in agr««meiat with this 
worJfc* 
^ ialishara aat laolcsi i 6 f }  foaaft th&t £m&lm on a diet of 10 
per seat fish prettia^' 7i par #emt polish## rie-e |»-owi.#r,. 10- p«r 
©•«at %iitt«r, and g par «#Bt fie6oll«a'» salt mixtur® g-apgleasat^t 
with Sg# of brtwtrs * y«ast per lO0g» of the ahoTe mixtyr® grew 
BOimally hmt fsil«4 t© 0ael;l« tk«ir jpiag* $h«0it r«salts iiff«r 
from thos« of m.$, MmT It4)| l«.fy #t.. al* CS6),„ Smest «t. 
al» f®yi0r Cite) aad ©thsrs who f^imd thst the raoth<irs 
atart«4 omt_^_tfi. smaile th^eir jromag,, hut the fQ-mg failed ahoat 
the 14th. to gO-th# ife7-4f life# 
Soj hesas were showa hj Wilkiaso-a aad lelsoa (ISSJ to h# te-
fisiSBt in aoEB® safestam®# meteasmry for la®tatioa.* At the bbmb 
t:im». litams at a ,10:» £©» 40..# -m i«r ©tut l«vel wrnm ,„ 
f0-im4 eaitlsfa@t0.ry as © ®#ar©® ©f TitMil»» B' ant G, as •|aig«i fej 
th«ir ability t0 promote gr&wtfe in yo^g- rats, Itifer from h&g& 
or @»ttl« aii4 Jitog l.lSn»ys »er« fotmt to iapror® laetation on m 
15 f«r ©eat soy bean ratios* so m to allow females to r®ar,.tJieir 
yoimg at a euptrior rst« of growth# fhis factor aoRtainM ia 
liTsr attd ,klto«y was d;tetroy«4 %y fetstiisg at- lt0®0«. for If lioars 
im m #l»«tri0 orm* It ms mot $xtra©tei. witft #tk®r hut was 
©oataiBft ia thm Hirer rtsidme aft«r th».tt]b#r extract lea, 
five f#r «eBt of yeagt was fotaa4 to • fee tii# suBotmt -retalred 
to fumis-Ji vttaffilBs 1- sut ® f0r mi»t«nsae-® ljy Htissemiiiic ®aA 
letler C46K fliej f^mi yemst «t a-level of Ig per'sent ia-
#tiffi0iea.t f©r rear lag ©f yomg* fwtjaty per @e»t of yeast was 
t^e ^0iait aee«a@a^ to sllw & female mt to .rear a a^^eessfml 
litter, Witfe tikitUfci as s sour.e® of Titmla 1 ant amtoelavet 
yea-«t as a satirte of irit«iii ••S, Swseataan sat letler (46) la* 
vestigatet tke effect o® laetstion of ttie additioa of vitaaia 
B- or vitafflla § to a ratios ©oataiaiag five per eent yeasty tlie 
»iaten.aa0e level# f&ey fomt tfeat tfe® aatltioa of S 4rot-s tally 
of tikitlli allowei raotlier rats to rear their youag at a weigiit 
of .06~ifg. at fl toys# S'iv® per ©eat ysaet Sttpi^lemeated wltli 
li per e@at a^to@lave-t- ye&st was fouat to pro4u#e normal lao-
tatioa.* - fifteea fer ©eat amto®lsveA yeast m the sole sotiree of 
vitMias B aat S -tii -aot all©w females plaeea oa 'Satfa a rsti-oa 
tiiree weeJfcg %efere mtlag t© proto©# yomg«' from their eerie-s 
®t asi @oa@ltii«4 tkat a ti#t tsmst 
©oatsiB feoth Titaalfis 1 »iA 8 la m&9T to fr«ot© laetstloa, an4 
tliat m Imitmm of &itum ritmim 1 #r 0 a%of« the naiat^Bame® 
refmir9ffl«Bt m Sjm^^rmmt in IsstsMeii is tli@ mt« 
fhir also pQstalatsft tb® ©xistsa®# tf » pm8M& tmntitatiT# m* 
latioBshlf nrfeisli exists fe®t*«©a tlis ts the two vita-
Moore Irotl# if4), w>ri.iiig with ,a mtioa In lAieh th« 
Tits^iB B ©oBifiex was ©mpflisi as tw© fe? ©eat yeasty ©Ibsfrred 
norm&l growth &f rats to stmwl aaturtty* fhtf fouM.,, how«T«r, 
that th# ittQrtality of ^owng mm to f«ia«3.es m this ration was 
f$ f«r ®«at h§f&W0 weaaiag ti»®* forty^fiT® per eaat of th® 
ffiortslity a®©rm«4 lariiif first w®®]k afttr feirth# fh« 
fflowKtry g3.sii.s w#r# fm]a#tio«iag s® t®»omstrat«t by ©ili: ia th« 
BtQm&mMa of the yonag ©t t®ath. fh® yomag ©ftaa t®Tsl©f®4 
faraJiysia of th® lia&s m4L a f®w ©oKralsiv® attasfc® fr«^t«t 
%y a shrill «ta«al, foll@w«4 Iby a rafit 9xt®nsiQB of th® hist 
liaifes# fh®»« worife®rg fotait aa i»sr®sts® of the yeaat ©oataat 
of th® 4ist t© umm f®r ©eat fr#F@at«4 th® ©aeurreaee of all 
hat slight of fi^alymi®» fro» whieh the yoimg r®®07®r®&* 
I i@ore and #o»work®r« pidllish®4 a sseries of artieles (9$  J  ,  (76) ,  
Cffi &m laetatiom# i»isf , 10 pm mm% their stoeJfe aiet» 
aat eoffihiaatioB® -rltasitt iritaiais Ig frefaratloma# 
ll«ir Bourao oi yitaala tos sb 86 p« ««t alooholia aitraet 
Of yellow earas their amrm® d Bg was-, a BO per eeat suspen-
aloja of-#uto®laT®t f^hows at' li poimts pyessto?'®, . flis 
^omg we«aa«4 %w faffiislts oa tlis varloms ti@ts stadi@d w#r® of 
al>out #4ual'"'w#lgbt at weanimg. If tbs s%ilitj o-f a mtloa t© 
proaaote laatat.ion was m«a@ta'#4 th.® p®r''@s»t aortality» th® 
agrnth»ti0 ti^ t# nmm fomM t®.10 f«r mn% &t 
th®ir gto0k 41#t« fii® «mll#3* ym.w$ ©»'"yi-# tiete 
piaris&M* ©amsisg: tl® aortalil^ eC ^oang m the sratbetie 4i®t 
ta b« high sat iii©i'#asl'Ri? %hm weight «f tht jotamg w«aii-
,„«4 on th&m 4i#ts* ftpors (fi). «>»ela4t.t that a 
tfeird fastor, profea^lj l#at«r% vitissta umB for lao-
tsti©a la a44itioa t® vit«ia® aal ' ' 
Xa is?'«atigatlsg tii@ '«ff@'0t tf optimal intafc® of vitamia 
ag ©cM]^ar#4 MtJi r#tmir®Miits ®f vitaMa S 
for grmth^ Bhmtmm Slli» (f6) f«4 E#S# ?#§» 2.§». aa4 iO f«r 
<i#at fklflatt isilfc pow4<ir in %« S&sapinaa m€ Ohas# rati ©a as a 
sow®;® 0f Titaiia ©; th.® aliw# p©r@eatag#a of' akiarast mill; fowAtf 
proAmsifi. a 4i«t #oataiaing 0*4, 0*t, 1*3» and mits of rita-
ffiia #» rtspe^tlTsl^,. far gras of foM mixter#. fli® aTerag« 
wdifkt at mming of yoiiag wboat aotli@rs' th# sfeoT'® 
tioae ia@rtaBii4 la thm foll^wlaf ar-itr for mal«s,, sa*f, 
4f«4|,. aat §!•%• Stat for fesalts# SS»€, $$•?, 44*4,, aat 48#4g<,,# 
f&t ratlQa tomtaiaiag g#S f®r @»t of skiromst mlli: 
pr04m#i4 growth Irelw tk# average rat®# S«T®a si^ fiir«-tiiatJi» 
f»r 0«at of akiWBM milk po*i*r ampflta4 saffi©l®at vitfiaim i 
f®r growth at tjfe# arsrag# rats. 
A#®tom«-#3E;tra©t@t wbsat g#ai 3t«4 at a ao per mnt 1«t«1 m,& 
rtportM hy !Sw« il3Jl t© %# as a ratloE for rear­
ing Qf ^Qung rmts* Thm aMitioa ctf tlir#®, ptr o®nt of tfce a0«toa# 
®xtra@t p@rffiltt®4 fsiml#® to rtar tteir i-oasg* tk® paralysis 
0bS9rv®t lij Iraas aaft Smrr iti) ®ttlstMitiat#s tli# flMiags ctf 
Sur® (lis). In Ifgf Smr® |sB®>lisb#i th« first of a 0«ri»s esf 
artl@l®« ia a «tu4y of Titamla B req.»i2r®ni®»t® of alMno rat 
tor lag Is0tsti0ii.« .mtTBOt .prepar®t %y m%TB.&%lng isfcaat ®a-
Ir^o with ?0 p«r @®iit al#ohol f@t at a ©^miTaltmt to 4%« 
^ wheat eafes^o p#r lOOg. of rati ©a wm& fo«.»4 t as s 
8o.ar@@ of til® vitas^m J •eeaflex for iaetstioa* Sur® i l M )  fomt 
it atetasar^r to iii@r#ss« tfe® a®omt c€ extiaet to SOg, p«r 100g» 
0f r&tion, is ortar to mm W^mg wsi^iag 40g. at UB Aagr®. la 
later papers S«re (illJ, ClitJ fe^a tfarse tim«s thm 4aily 
all@wa®®e of ^«sst r#tai3?»A to froia@e ©ontinaei growtfe in youag 
mt» w&B ret^irtt for laetatioa if fet to tfe® fflotfeers* % fttC* 
lag a porti0« of tli® f?«(M^t to w^mg 3«re llltM) was afel# t® 
rear jfomg with a rnrnrnlXm y»«t »itpliHtt®Bt» Smm iiia ®xp«riiBaat» 
km eQiielaa®ft tfe# is©ther® w&m aleat 40 p®r @m% «ffi(ii«mt ia 
#»er#tiitg TitaffiiB B ia tli® milk# la l®r-#stlgstiBg tiNi® smomt 
of wtatat g®OT ri@@ i^0li®Miig@ rafiiirM t© sttfj^ort smo0#s8ftjl 
rtariag of yomg, Swt (110), ilt©) reported SO y@r e#iit rl0« 
folisfeiags to oeataia iasaffieiaat •rltsaiii S aat'fO- per,a»Bt 
ri<s# polisiiimgs to eomtaia ati im®-mffl#i«iit. asoiint of tlie anti-
mtmrlti# faotor for r«arisg of rats,. . fli.irty mmt 
germ was fmtA to. support iiorml laatatioa. Totaig rats 
dl#i. with mxi. ia th-alr stonaolis, .aboittag th® symptoms sf beri» 
lb®ri 10 or 'to f#r oent of #itat- g©:nR as th@ s-omre® 
of th®.-ritaRia'B ©oapltx. IIft©(MipiisatM fitafflia B 4#fi©i«n@y 
ms; produeet in saeklisg yomg-%f Stir® aaid Smith ^ISS), (lg3), 
«a Smrt, Kiii'mA lalk«r flit)-, the ®xhl¥it«4 by thestt 
jomg mm l^ogly©#mla» aahyiremia, hemorrhag®#, aM a tis-
tiirbaa®® in heaiatofoietie fma^tioa* fhtse a^mftomB w«r« ol#ar©€ 
mf 'mA ,growth restiiiidd if & fitsoiim B #OB©e.ntratt was f#t to th« • 
aaothera# 
tlilBg th« pair«4 f®»iiiig t#®liBita#, amft Walktr CIS®) 
fotmt 10 p«r e©at y#&8t to b# mor# ©atisfaotory thm 10 per cant 
amtoeXar^t ytast iB a syiitMtle 41 @t for ls0tati®»» Siare sad 
Smith i3y|l)' r«port«t tfemt Tit«ia I assist® laetaticm tat't© a 
sftQifi@ iuflmaa®® mr^latet to the plsa® of nutritloii ia at4* 
itiOE to tht imp3'0T®ai»t to© to increased- food oottstsinption* 
Siir®, Eik, Ialk#r, and Smith 1118) in a fi2rth@r iOT#-stigatioii of 
th@ apesific ©ffeet of Titainia B on laotation foxmd a Titamin B 
0oa@#strat@ prtparst Ibj #xtra@ting riee polishing®, aasorption 
om ehareoal ant #l«.triatiom, with' 4ilnt« H G1 iii@r#as®d laotatioa 
lit th® rat lBi©p®aA@iit of an ia©r«as# is foot or water istalc®# 
fcpsoa CSfl - ia is^aatlgating th« laatatioa of rata on 
tfa®tie 4i®ts foiBEti. a ratioa ©ontaiaiag 10 parta •A«at g®nii mi. 
$ parts .tritd ytast plms ffillk. laf^rior to th^ sam® ration ©©a-
taimiag a teil^ smppls®.@Bt of gg« -of fr®sh liv@r« lh« faetox 
-24?-
responsillii- for th® iBertssed grmth was not a#stroy@d by lieat-
ing; Mt Titsmisa aa4 Ig tmdtr these ooMi* 
tiona. faot©^ ©ontaiii#!. ia ilwr was extmated from s-iito* 
2^»#d liTsr witb hot wat#r, la afeoat fO per ©tnt of the cmm 
fflotliers on tii)@ syntheti# tlet feil#t to sael-le their young# la 
a fijrther Hrresti^tloa of faotap Mspson i&B) foimd the 
eu'bstitEtiom of "Srlasio Casein" for "li^t ^Itt casein" produoat 
a iHor® Biarksd iistiirlbance in lactation. With Casein" as 
aomree of prot«in tlie siotksrs wiiiali stsrttd to suakl® thtir 
yomng wer» lana^le to rear tiM» fistion© sontsining "Li^t wh.it® 
Gasfia" psrraitted tia« aiothera, niiiah. started to ears- for their 
yowng, to wean them* A freparation of "playsin" was found to 
gia.]PI»la!B,tnt tlie ration coat.ai».ing "Sleixo Oasfin"* fJie "pliysin" 
was pr#p#r#i, from an agmdomg @^trs#t of ox-liv#r by frseipitatlan, 
witli 90 i©r ©tnt metornrnm Xk& aetlvs '"jitysin" was Q-.ontaln#i im 
tke 90 p«r Q«nt a@«ton® mtuhl^' fraction. 
Smith (103} fotmd a ration @eafcsining 16 per cent liver fr@-
ttin ®ufj?l@®etited. witli, ysast gave p@or laetation* In a oontinm*-
ation of tfe© above stmdy Sfflttii and Ssegtrg (lOil , (106} dtmon-
etrat«d tliat a ration eontaiming li»? or BB*S per cent of alco-
liol sstraetst liver smflpleffltnted witii 0«.§g» yeast daily ms in?-
M®tmt@ for ls0tation* iliole dried or fr@sh liver aHowtd motbsr 
ra.t« to rear tlieir young, fhie faetor required for laetation ia 
r#mov&t from livsr by Jiot alooholie extraction and is not eon* 
tain«t in y#ast. 
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i#a:« aut rwiwtt., tm irnBmtmm @f 
fr«v«atiBg ia 
.4 0f wa%«i' soliftl.® -ritaaia fr«® .fretsia for wt tm 
Titaaia a«Si^ &&® #one2d©##&l# att®sti©a* SiiiQ?»ia .sM 
if@ia ClOO) fsrifi®4 ly wwMug irt.tfe #© #«a% "fey imtgiit 
•il® ®as#im a»@t la %k« ©f Bm.mm. •mi^ Qhmm ilM) 
•mm. r^nmm mm i$\ wm la «««#»%ial3^ tii® . 
wsy* ta^latr »t E®a»i«iy- I til, iM@fc B®#®.©® Clf) 
p&asi«®t thm of wtgrnQm pmltimUm ©f @as«in fey 
mltk m ira%®r aixte® i» attitlcm to 3.«m®li-
l»g wtth wrntm ®®i41fi«i witlt. asit4 ^ 
f«rlf|'iag mmiM. fmt fit^ia steties w&& frnt-tMr p«iat®A m% W 
5r@ ;^® .®»& C:t6l« mNitt® mXm mm%tm^& tk&% 
#tar®fe i®t t&% hmm #f.axl»g m ¥il«ia B ^k&®is®t 
tlHi trnBmtmm of aslag p-mrtf i®t 8®@r@®® s® a ®o»«« ©f ©aE®!"®!^ 
in 1 Jl®t®^i» -8^^: 1411 f£»i^t 
la «@r®. satin^attarf „ mw 6® s fKjmar®® of ®®3r- . 
%®lir4ra%»g ia %tai ftotaetl®a &t 4®r»»titl». 
3.itj«mti»® in «toi®fc ««0raf in t^e fi®it ®f. th® 
m%m-T sol«&l« -ritiwia. l ®©«fl®2i is i# %q& rohmtrnm 
to f««lt & tmtm M It ta ^is pmpm* for & tl®oa»8l©a of 
mM we^k thm T:m&m tm m£mm& %& tb« «Mr#Il®»t r®irl®ir- lijr 
(ft) m %k*- 0mty ffea-i®® mrk* EQ£m&im%%T tit) 
4i8#w«t&a &t ^mpt-Qim of pol^emritis ?#-
saltl'ssg tmm^u, la«3fe' of --mtm irlfewiia B* Ais .®x®®Il«»t 
of a. ©f fr©tm®iiig^ l«8l#BS ta 
a 41«t tn -ritaaiia 1^.» aai tli» 
logical. im %M' sMa mM' fmilMtet W itvU. 
Sk# #f tli« mwm alteii?a%-l,r hf £mii« ai^ 
Mi^.&XXm CS4} auft aai Saitk If9)« for a aoira £a<»#]tt 
wmtm &t tim llt«rat»« of 1 aM t t&« r#atar ia r#-
faararmt l@ mrlm 3f Sisdimsi flia tmlm of 
litt-yatar# im tai4« fajpsi? will mwtijmA. to thosa artisla® 
vltiali tef# a tirt'it ¥aarisf--mp^m ia tbia faf$r» 
ComaiAamlla &ala kat a^fa^ti is tka litamtmsra f 1^107 t# 
niiia'ii attgfaata^ imal -©f vitsiiim B«. amit^ s»4 
Baj^riaJt i3#f) i;aai0i^.tmta4 ^at &m%B a.t a la-roi @dr 4# 
#•»% i® a aj^tfeatia tiat fa4ia4 fretaaa aor.msa grswtfe» 
faasti amtaalaraft # fao«rs at IS psmis- §xmmm- ©.apfXiat 1^-
atanaa m^mm^ far grwtli a©^ fwmisfeat to-y roll-ai ©at»} 
mi%m2Mr%iL .jaaat itaaM ma ta mpfart g^'a-irt-li im jmmg 
.rata# fa^3^ Aarilj afta# tl# miei.. ctf Sat.life seat laatrisl;: waa 
f.m%-liatea4,, iaMfeaaegar,, fbtpgias,,., Mliia mM Saga^aa (ttl- aaat 
Saltliargar ami, iilll# tSil rafairtiaft !»-%» liiieii ifeanaA 
i& ^m»t. -mm im&t ata%-3«'« ¥aaa'% i^ iak j^ at %aam amta* 
a^Tat waa fa i^sA %& 'km affaatita ia %lm traataant af ¥laalL %&m.gm 
Im 4#ga iM faXlafm im bii^am %aim.gai; tet i-ata fat amtaalaTai 
jaaat- at a mmm af 1. iiaH. mlaaa fa# am asct^aat fira^ 
fa£-at 1^ astraatiiag aaxm «i$& ii aaat ala@lL3l.|; whl&k tit. Siot 
ampfart f^:ra«rl;:b ii^;aii 'fat m i&a .sala ^mi?aa of tba vitmln 1 aamr 
••hi®!?-
fJi# &t tfc® -mmmm to l^-e e"ri4eii8#.pr#s«iat." 
#t mm '^ ©tfetr wo.rk»^ 1^« mimtmm of at l@m% 
tw# wattr Titaaim# ar« for growtfe. of tfe® 
rat# 
fli# 0©iaaltt«« m ritmlm-1 ttralsal^gr affoiBt#4 tfe« 
^mimwL of Bl©l®gl#sl QikmM tm km re«om«miMs ttot 
tfe® ti» l>® x#stri#t^ %Q %h» iieat-lafellt 
t»ti3»a@mrltlf] fa«tor a»t* tMt tl» tfr® «t®@4 to- t»iiQt# 
tfa» ®0r# fc®st'*®ta%l#, ws,t«r'«i.oli&'it: 4l0t»j fas tor oall»4 tli« 
petlla^a-ofrefaBti'rt fadtc^ hf •0QM%%rgm aat him asstsiates* ani 
sis© Isas to -#0 with iis4at#aia®# sat growtk* fb@ teaaia©* 
k 
l#gf fmgs®9tta afeof# i?lli %# «#t tteonfliqmt tails 
w&»Jt#r«. iWl »aa ttos# G». t^s 00.3atim«»t i»e tit® t«arai 
t0 tfe# aiiti»®wlti@ factor &m& th« tflr® 
t® 4»»ipiat« ®0li.%#rg®r*s faat®r a^^ssary 
for grontli mA pr«ir#Bti#R af ttaaatitls ta tkm rat* 
la 4#t«rffiimlag t&# flta«l» S •##at#»t of a aatertaa It is 
to iatlwlb^ i® tfa# ii©t .& s#ijr« sf Titaroia S eoapsra-
tivlii' fr«t fr^m Tit^im t» tfcifi: Bos#@« (16) fo^ 3r«s«t 
to ir® a ri@ii smrts ©f vitsais S i!»t i« ffe®y f<3«,ai Si :f«r 
®«®t altoJiQlie tiEtrast of tl^«r .^«&st or ^.»t g@na #©mteiiia 
tto.« aiitiii«iiriti@ fs«tor Mt Is d«f l0i«st im tli© &«rffl»tltis*|>-r«?-
^mtlag fa.#t®r» Kaa«#ll tfi^ f^iaaA.iO f#r #eiit wMt® o©rii to i>e 
® :smitaljl« «o-art« of Tltaaite B for as# ia ^Itaalm @ t«st0» Emt 
C44I fomi. -a atrsmg #xtraat ef -eorm to "b® a potent 
mm&m -wltrnXm B* Aa $Q wm ««at by ml^ t aloaiiolie .©att'raat 
of wtoat im mm %w ast ^hmmm (t) 'ia •^@ir iis«a 
£q3? tltamla s'as.»^s» Mkewi#* m€ l-mt^ker (Silt; 
iilU •sat ©tktr wsr.k»« .Mf# fom4 «o.Be«iatlPat«4. 
ftl«©^li©ii© ®xtra@t8 0f ftatt ©r ©tiiw msttriaia t© a 
,#Gw'&# Tltaaia t fex- vit«iia # assay®. li.«' worto &f' Smilk 
110$!,: ^4 if#.) .iai.'!iw #iiioiioi iM ®f 
fo^ t© 89 ftr t«t t@ %t a sastsiils s^lfeat f#r sxtrs^ting tlt^a* 
»ia » witMmt r«0?3.mg ap3^3?®»i»ba.#'4aaii litis# yitstoia 
li^ty f#!- ,@#st sitAel m® foaat %y, iti#l>®limg aad 
A.li.#rfflaa (lot,) t0 «E%ifsat ©msitumfei# mQm%»^ eC 'riteslas 1 aat 
0|- femt fcfcai ma ast©.»- ia S tfesa §, ta$ to ©xidati©a 
0f Tito-Utt i iat .a itromg slesfe®!!© golm'fci@a» 
.fmllsf*® was tt®#t if#) t® adsorti vite#-
«ia S fxm a ,y«itst fr#fa3r«t fey tlit mtfc&ot 0sfe©m« 
«t. .C6tl.» Ssi€«.ll als© ®1s,®#rr@t astiir# p.rlaeiiJl« 
%« ^wit% |>sris® Jasytroxlt®* In m. %z.%m&irm ©tuiy- ©f 
tli# «ff«:©..% #f fS af®a ©f B aat S iy fuller'a 
sala©a*, mt 'lai^w tfo,l f&mi4 aa.aox,ptioa 
©f vitsaim I at m. pM ©f 4»i». m^rn^tim 4©#»tas-e€ with, in* 
#r.«»0# ia s&m mmimm ©f thm fs#ter, ^itaaia 
»a0- .foiaai to %« &t a pi ©f 0»@S .«at as tls® fl imy 
#ar«a.#«t* .fullti-*® -isispfek U hm m bsw#' .«ffi.0lfta1; altr 
sti-lmt tm Titafflin B mm. Ti.t«im §• ^h»mm m$. iailitsy (Sf) 
fewA it f#r &mt &i ri%BM.u 1 aat iS .fs^ of vitamia ft 
ia milk m« ia %]m adsorfeat®., ai^ 
3?8«.g«iit m&B mars im ats^.rfeiag Ti.tamia' B 
tlaan fitaaia -Jatftmatldaitl stSBta-rt for Titami^n {3.4),, 
is m atsoxfti-QS its 'ritaaia % ©•oateat 
i.s a«fligibX«* QUl&k- ^4 So#### Cl?) aat ©tfe#? laglisto w©rSt«rs 
liity#, f0iua«t •aoi'ite frs|MW©.t fejr ffittko4 of Xiasss.'jfslfty 
ami !#%#•» I Si).,, m a »d-filfi@a.tioa of tMir t§:aimit^»». t® 
fe« «L #omr#«'Of vitaaiiB.Sj^ IB) - galtall# £&t mm im ¥itaiaiii Bg 
C®) t.<ist»» 
teMiatiom witfe mltm«-vi©l«t ligiit was reportst fejr Sogea 
mt li«tt©:3? (401 %& fe# a of f!r@pai*iiag Tltsffiiii B fr#@ from 
flt^ia S# aat aes#©« lli.) aat sai4 faliasr (48) 
fQWit t&«y @:0ttl4 not mf©m i.sfts4isti©a to #o®plet#ly 
troy Titsata §# iia4l a@t witfe in pr®fsriag vita-^ 
»ia §rfr««' ri@@ i(©li#&i.fig@ «itii mltra-^i^lst 
llgjbt* Sltf- iffipoarian^® of m iiigfe iatwsit^-of ultm-^violt-t ligltt 
•im lib# 4«sta?a©ti®ii ©f tl» astl^iifaatitls factor was ^ liaslst4 
"fef Sog^s, ©Sif (41)». 
' •#&3?l;r ©a###:©® af Siait^ ,E«ai.ri@ii llOfI an4 Sol4fe«rg«*^ 
#t« al« iii), itt) f.ti8i»l®i.'t#4 r#s«srtli on. tb® fffinet of Mat em 
th@ rl%mln &$ ymm%«: tmm% uuto^lm®^ S hQXkxm at ljlO®0> 
wits^ f©i2lftd W s®i. loss©# Clil t© 1^» mabl© to smfport grow# 
til mm tiit sol# of thm irit«iii B ««ipl#X4 femt if supyl®-
mrntm witk m @«st al#.o&<jli#-^xts-sst -csf wli®at g@rm it 
i>ro.ta®«& growtk* Sk«imE s»t Aa£t®i.;^t2r CfS) fo-aat amt0f 
fsitst mm. to g3r»tb in jfomag mt;#» Hi#ir 
-smto-0la?®4 wkiefe is a .irisli s^uar©#'af 
'l# mM Selaaa iMZ)- fomt vita-
ffiia 1 ^ @®st&iii«4 im mB &lmg witla alb©af g-0' p«:r 
#emt &f %hm 1 %j kmttmg 4-li«ar»' at- tO Iba^ gi-tssmr#.: 
Amto®lavisg hw Williaias#. toiia 
•{•ISlI aot t® Is, @mti.r»3f -m'tlsfa '^ifcoir^ as a ffl«ass.- of fi-ap^iag a 
of YitmiM i frt# froa -rllMlii !• fhmj fouaa Titsaia »• 
•to- M ia@#ai>l0t«23r- 4«-.9t.r©|^«4: :i«i4 i fe© fe# is 
-oea®i4«ri.fel@ siiqiiat# aat©.@-l8rli^ & kmm at l.§ im* frssaur#* 
f«ast amta#ls¥«i at li 11>8» pi-issw# M %& & Msaars. was fowaul ly 
01ia-i# sat S.&«niiai ilM} t©- a smitaibl# Mmmm of Titeiffi.iB Q • 
for vitamia. B as0a|f0« fiity fotaift feat it i® ja@©e®#a:rj» ]atow«T«r, 
to t#.at. tM isartieTalaf saapl® of amtosMvtd y«s.s-t to fee »-ax# ©f 
Its vit^-ls B mi. vitsaia, & 0OBt#-at» Bsry h@at«4 at 9S® 
to 100®G.- t®T g to 4 Wi8r»l:« wag f#ma to yftaiii ffloet of it® Tita*-
mia § mutm.%..t. a@@or4iag to fei^ wrk ©f il#ek eat fart^liar (7),. 
-Saitfe ^«li@v®s amt&®lav#i m smt-0«lav«4 |r©ast «at*» 
t»a#t, t0.%#, tfei. frssti^al .mxmm @f vitaaiia & a«ar,3^ if 
aot .®©»#l#t#l^r ftm fi-offl vitamia Mm 
f&@ iiff#rtii#iB ia sslmfeilitf ©xtraetiljllitir of •yitamiiM 
S. ant § is ©fgaai# s©lv-#ttti liavt fe##a, matt ia tM f-rtfsirati'Oa of 
m.mm» ®f Tlt-«i» § •«#,afajcatii'#ly- £m» tmm *riteffi.iii B» 
taraetitm ©f^ ymst -witM 90 ulrnm&l ia a Soaclilat #xtra®t©r 
wa« f®»t hy X«aa-«4y i»4 'Mlmmie -(i®) t& lsav« #oa«lt#ra^l» momtm 
®.f- S i» tfe® yeast rifSitTO# aat Eoseo#- (1&) ooa* 
fimad tha work ©f SoMbtrgsr aat e-o-war&arg {23) tliat tJne F-? 
fa0t©x is lasolttfel#. in streag sitobol, tat they wm%. aljle to 
a®©o®it for ©all' abomt ®0 |>®r #fmt of .tiis ritrnttn S eoateat in 
tfes j@ast rt-sito#* Sluty exflaiitsd ths teer^aa® of rit^ia Q as 
h^ing tiis to 40str'a#tioa of Titsoia i «)ataot with tim stroag 
sleeliol, f»s®t tliat 1»4 lf«e» «t.rac.t@t witJi f5 p®r esnt aleotfeol 
was fonaA fey Sheraaa anA S.SB4fels (Sil -to i-etalja pradtlfsally all 
of its TitamlB t aouteati bmt #xtrs#tioB witk 80 .per (StEt alooJioi 
was fo«i<i to d#er#as# tjte vitwia & aontsst of jeast t>j sl)oiit fO 
to 30 pm t#Gt» iffiltli (106) fo-osa fO #eiit ox higfear o»ii<i©nt-
mtioi^ of a.l@oliOl fli» 1 p@i? •e#at HUl ar«. oapabl# of removiag 
80 a#nt of the fltMils b .©oiatalmM in tylta wrmmrsi'*' yeast 
witliomt rtffiovimg apfrfsiaibl® of vitaBiim letlijrl 
al®Qk0l i>lms fiT» e#mt 161 wm fomt to h% msultafel#. for %&# 
4iff®r«nti«tl txtrastlsjm of Tttasia B ®it vitaiBis; §, 8ln,®« it r«-
»0irtt tfe«, tw0 .TitJMia# with umTlj ttml fae-ilit^. Ba^ (18) 
fonsA fmnt r#s44ae' to ©emtalii a# Titaaln © after extract ion 
with 80 to f§.i i-@r @@iit ®'0«.td-ii# m 100 per e«at ^-tfeyl aleoliol 
ag fe-®foir® sxtmetioB# If feasi ®®iit af«ton® or 60 per seat 
Mitiijl al@oiL©l to Ktr.s#t afeomt 9ii®.'-]^alf of tii® Titsais 0 eon* 
t^imA in. j6att» th# s®lmtl©m ofetaia®,4 sxtrsetlag ^klm milk 
-witfe i0 p#r e«Et al#-#bel a»idlfl«4 with O.IM gallis aclt 
was fo.smd Stle%slSag «t A3X&mm llOfi to ©©-atslB about SO 
pm @#»t of tM- -ritaffiiii S @©mta.ltt@:a la t&® origiasl mtsrial» 
it the 80 fur #«iit alsoliol wm soiaifiaA with 0.11 H01« 
tilt fxtraot tontaintd pmetisally bo vltaaia Q* t3C|>laiB 
tto.it ilfftrtntt m h»lmg tet to tht rttaetioa fO'teatisl of galll© 
atlt» wliitli prtTtnts tht testractioa of ^itaaitE 8 mtfetr than to 
a 4ifftrtii0« ia txtraatlfeilitjr, loohtr (8) fo®at -ritaaia S tomld 
fet txtrsettt firom wfetjr powttr with hot ft to 94 ftr otat tthyl 
al«ohol» aat th« gtatral froptrti®# of th® Titasiia 0 ©oaotatratt 
©ofrtspoadtt to th® proftrtits of laotoohrome of whty* 
?itaffiia Qf sloag with & ®mall t^^tity of 'iritafflia B, was 
ehoim hy Solaaa aat §a®rraa% fit) to %« fftolpitatei from aa 
atatow txtraet of T®lv@t heaas hy th® st41tio« of stiffioieat 
altohol# to givt a ©oaetntratloa of if#7 per o®at altohol* % 
MJiiag us® of prteipitatioa froa a@®toi» aad altohol ©ontMaiag 
hyirioti® seiA» ]&«ir®iMi tSfl* iSO) prtpai'tt a fraotioa wbleh, 
wh«a f«« at m ltr®l of 0«©01-0«00tg« ftr tay as a »oiir@» of vita-
mia &, protoatt aoasroal growth la rats. larayaaaa aat Bruinsoai 
($0) w«3r® ahlt to prtiiar® a pot«Bt ®o^s»t« of vitaisia @ hy aMiag 
l«a4 aaitat® to aa atwom or SO psr o«at alooholi© extraot of 
y®ast. fh® Itat prtoipltat® ma ttsompoatt with aat th® 
aetiv® iiat®rial pr«0lpltat®t hy at4iag altohol to giv® a @oa-
oeatratioa of fQ per ©«at aleohol* frteipitatioa irtth salts of 
h«aTy ffittalt atsorptioa oa ftilltr*® mmth or aoiit® hair® h««a 
«®®4 with ooaaittrshl® sma#»ss ia th® stparation of -ritamia# B 
aad I»®at a«®tat® a4t&t to a ytast »3ctraet was very 
«ff®ttively hy Kiaa®rs.l»y aat ftttrs (§1), suat Ghiok aat 
mm^m tlil sm iri«gtfii»d 1 m& t* 
^mm %k9 t«f imit# tf at l«&st tii@ 
witmOM » r«s«sriife. toss %»»» €mm m 
thm $im%w±%WL%im. #f ipits«iii t» 8lt«»iK ixtoytap tti) foiwt 
irtttt ailfc »®ir« 'im iritasia S ISiika vt%m$& B, 
ftat riTta?®# *»® %m» M A otWy ^ 
Ite# .4i#t3Pli»mti« #£ ,1|| IftI was If I' 
•«at ^ fe@ts tmm. 43fi«a- lito-y as# fm&t 
t© %h0 mmt ft# ftetat f®-i». maO, wfesat %afaa 
if«i?® f©«t i#©# p@l«t| a®t mmml gmlm^ mmk m •afeol# 
«t liioi®: aitis«» mm fauaft t# hm prnx of 'tlii® 
irtlaaiia,* iM) t-|if#-3rfe4l4 .ftaat to. li« a mars 
,8#itf6a ^ Sg, f@l tiai» 1« f^mA %mi mm&lm» to 
fmm .|» bg i#j %«% »t #3^t¥«y t® %® p©t«m% 
#®wra«s ©f Titaaiia CiJ* fw® fe«jiiar«t mm& aia^ty sg# f«3r tiy 
@f 4rt«t »» tsmmm ^ 2iig« f#af yst ia 
.i0 ,tart» 3?«4 m- %m mlm mmsm- ®f' iritamiia a«®ori.iaf to^ 
4ifct» ®f asi fartatesr lfj«- tl«r »i»a f©iat & 11t«x ®©a» 
i® s. fo^## ©f yitsmim t». m€ sferiffttll 
tWO  ^ t&wsii. &m gruai ®f li-rt;? mm s aoarQ# @f iritaaia 
S wa» onalfi#; t® aaj^ f©rfc .gytwtifei .l^ mt a mmm. ©f irita-
a4» # thm %® ¥» oosii^reial wlii|r 
pm$m m& T@§m%m %jr ii) &» it SlidMsa mil# 
&t t gr«B« 
&m% -cm) tfes^arrst f# tfti* ««bt ©j? wli«at wsmi- »'bl# 
if 
to s.aF»0rt growtli ia , rat® oiiljr at m slow rat®». ilXawis®,. lunstll 
if@l fomi. $0 pex- ®«at mm tit not tra4»# oftimal growtli as a 
«0tire« of Tltsaia #• If th« Tttaaiu § iioatsat of '^•ast is tajs.«a 
10S>, Miiii®«ll (f$\ r#ports t)m Tltaaia, ® eoBttmt of i?h«at gt-rm., 
iii.#at, sa4.ri@« p-ollaliiags t© 1# M* S» aat 4.g r»sp«stiT«l|r, 
. ^orgr. ant lsgM«r^^amr«:gf (Bf) mport 0,8*0«4g» liT«r, 
©•g-0*4f» Mflja#!',. ©ows niili;, 3.5g« 
®fi3as@li, @r S#Og» of Itttm©# to fmraisfe siiffi©i#Et Titaain S to 
froim@« soraal growth ia yotmg rata. Mlt#li#li t fll ming tli« 
• p&ir«4 f©«aiKg te@toit«« fomd six ®«r 0#nt of ^»mst was r«%air-
@4 to pro4a@« majtiatm growtli is ,^omg rats#. 
tor^ on th0 furtlxsr mpamtlon of tb® v'it^la B eomplex has 
& fi«lA for a larg® aianil»:®r of iKrt-stigations in the. laet few 
Oaly brief raaatios of tfca iiffereat faotors whloh ham 
hmn fostulatet as existimg oan b« aientioaet here* Simt (43) 
obserTet tMt jeast reg.ifiai after #:EtraiStio« witli water maAe 
weai:ly at it with at@etio iteit was for optimal growth in 
rats* Sffiall asiomiats of this faetor were ©ontsimet in the filler's 
eartJi resitoe after elutioa of the i.atim«mriti@ faotor witb. 
^{©a)g« Ftartlier eTi4»B@« for tM miwtmm of this faster was 
freseated by Iiwt aat Wilier ."tli# existea©® of a seeoiii. 
th«r»olabile w®t®r-^olmble fwtor was reported bj Seater {86J. 
ifee prop0««€ a aetfeot ®f ©ts^ljag this fastor for mi&h alie 
prop^sei tfee nmm rxtmlm C8f}» tilliw# aM I^is (Igfl 
©bsenret t^at » fa©tor not extrsoted froia yeast witb SO per ©emt 
/ 
ma tm m.Qrml gwrnth in tkm rat»" ligtoas 
x#tmir# m •s«#o®tC ¥ita®la f©r maiBtsnaaot. of wtiglit 
as^rtiag to %M wotk. of fillisas' sal, Wat®ima « %g 
whit# 1® a .go-0ft sow## ©f Yiteaiia.lg '(@1' was fomt ^ 
©MoA: G&ppimg ilMl to %# iaafetug ia &©«• factor otMr %hm 
tk« aat.i®#r-uiti@ fa@tor^ wiii#fc i» «tmi.i'«d for aetmal miitritl0& 
q£ tfe# .r&t* Sulto !§(&) f©«iS. a fsatar ia «gg wjhit® m% 
.©o»taii®iit in aikalia® ' Sis arftaiilts; in 
agr»«i»»mt witb tMos# of $h.%m um tofflag i Isllid^ (28) 
t&imk ttei- %wal &i«t of SM««&a mk Bmm to hm 4«f i@ltat in a 
g faet^^ar Wid.mh is @%@rmA fey yomg mts for filrt' to ®ix we«k»* 
f&ie faetor is in mi. »iat«r wii«at aaA i® prol^fely 
i4«at.i«ai witli th.® t'itarfliii ff-spoartrt fey E«®A«ir», fat«r8 (84|; 
0Oi®lii4«4 f:roia tk« mlimmmm ia lit«ar»tw« that tfe»r«. i© a 
I>«8ifeilitf ©f f i'5'» fs«to» in- til# Titmia B eoaplsx;*. 'iMwris (iXl 
fr«#«at» a rmf s##4 'wmim of Wm tmtmm iH' tfe# vi tarn in B-
otht-r %h&M. ¥it-aiai»s 1 aat #' ww&vt%^ ia th» literittuap#;* 
isol^ti'sb iritaaia is @ff«tsfeilitt# for© mm ir^port^ 
m. ]te:3a®,» aat Kim&mTk-W* 
®m4 '(©3.) #»it®irife# m for lai*g« 
fa?«f«rti®a irit».»i»» aa€ 1^# iltf) (soitfii®#^ 
tfe» irtfort of JitraS' smt C4).» a»l lagB«y« 
i%wgg Cii|« (Sfl i»o-lat«t a of • .£a#€.-pi^aftatp fro® lailit 
ssi «gs» fOT wlii€ii tfe« '^ f'jfefos#* tM jis®»- flavim* Iia#t©?-flavia 
t&m0L h3F Xaia ^4 #@-»warji#ar» tfij t© %• Issuing is so©.#- fas-
'0$f» 
fsstdir f®r growtk im 
rats*. Into,,. laft tiSl- %&# iMmtttf 
mi irltiaiis t# fe# fh«r 
f®««A tlie- f omals % A§^4% Iwte* 
f • ©f tia#ft' 
$®ii«iiat iise mm$.: at m if ftjr mm% 'Xm®l m a somro# of fro^ 
far^-fts#4 iwm tk& WiJfcta»-AM»r8#m Coapaajr ©f Shlmgo, 
ia, ©»« &f mrm ms^m* Qas«l® ms©t Jjs -ex^ 
fri©r t@ ratl®s aiBs%» ti« i»®ltet im %att«fy ^.sars 
mitb mttr *it3a a@it# fit# wa-b«y was-
t.fea«g«t f©r tte#® wwto* «»t at tb®- @iit of tbis fctw ife# 
©aniflji ims at iS%^« la itf t«r MM,,, 1^9 
mmM mm fmtthmt" t-iirifiitA hy f©r five la a 
«©f,tl»a9m« «iEtm#l©r with M%- M pm mmt fej rQlwm: 9t}^l a^©* 
Ml. l<i.t with mmtiM mM* fl^i# wst^ tk»ii drlM. ant 
f«,A im all af'l#f m^m iM« Mlm as®4 is 
il© mai. Ill wss wmh '^SL m%%h tiatillet w«tt»r for Iferiia 
w».sk9 nm, %k%M 'iM. m«*r .aAAitiom of amoniw 
^to0iiiA#« a®it 11^, m #ag®ia.» 
ffc# lttai4 mm Awaatgft. #ff &m th% mbm» §iemmQ twiet* 
eastis wa8= %hm tri#! m% i®%« 0M. with 6® ft* 
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•iipitt smt f«t m It Titsmls 
ms' im fm$ water 
•^«4 #art t& %M: Itttw. an&. %lm fat wm 4«@amt«4» 
.m.,m?ff m 
S4ia£fe%» #04 llf«i? an a. @f vitaata 4 
liamjia -
%«»%.,,, sst mm ob tha 
tksm m9' mi. -Fart,, •ittar Bft]pi4.s» 
l@mm 
a« rlnii. hmm.^ ri#t foltslslmi® mm -©Ijfeaiwt fmm tit# 
Mim Ammm, 0fmttg«et» 
Wmmt oATm 
wk0M$ g&m mm pm0Mm$. Mmmml «i3.3.», 
M.% #f %li« liirt:3r mm 
trm. «£ l&'m s$&%9 idling®,, through 
mwt%9i^' #f l3r®f#»e©if i"* itisril*. fi'irffe litsr, g«@my«4 wltfeiii 
# fiw bour® sif%«r Wm lt0'gS' mm iraii Ujp 
tit# -fii-sfc «tif i* %11. ©f tWi Mf liT®ir firttwat^ ioas 
w&B t^ «: fyisMof t-k« ltf«.3r ia a «&®|>fS3r., 
]^mm$,m met :&. |&«is« »titti«ii wm fmfnislKit bj t2i0 
. tlfeia:,, 
V!m&% g*z» wmm im ii. mnMimmmm mtrmtm 
wit^ •tiaiif f Jif '1® M&mmrn.. A% dst ®f tbi« 
pvmtimXl;^ tmt - fb® was ir«^0t«t 
ttm tlm g$m& hy m&m fkia %a 
rnkmi gtiw* fmatios t.,, tktQngh'^ 
@mt thtB f&piir« 
.lam#W,- if >, u>-. 
Qm kllm^oM ®f wbm% f#r® -ws® sfelarrtt int# 
tte## litarfs #f ^ ft-i" r«flax«jt f©mar h<smra.» 
fj^ SiXmUmX mm Qtt snA tw# llttrs of f3!^«#k ml^okol .aM»& 
to tfe# wkmt. g#im aaf oat. tooar*  ^ f&ls aliokol was 
©it .a»t tk# «xt3r&®t## wli»st g^m tried at 61% • • fli-t 
tri'tA rtsiAmt' will %® mmu urn fm^tlga M.* fh# @omfel»#t m**-
t*2t#r.-reis@#i. prtsstsr:#., 1j@l.©ir iO®a  ^ %© 
m»- Xitm* •C^^ :^lf .©f tM». 0o3.mll©B mm trl«t m Sextriia* &0 
tlia-t ©B* .^rni, 0f 4«3ctriii #ttitfmliimt to ©a» grais stlitr ex*-
wii#at 'f&i ^m%w$M will %# t^ferr#i t# 
^•8 il> @f tmim *« W«3?# ait»t to 
tirn QtMT te-lf» m& tli« mm stt»M tm 
mm- Mmti i% mm t&«a allDi^ t, %& 9%ma% mtm aig&l. flie ntxt 
m&mSMg^ tifet fulJe.i'*® @srtfe mm fil%«ris|l off* fw«iitj3p- grsas ©f 
.fmlltr*# m^tk mm filtmt# im tfc# B&m mmmr m 
til® fir«t tlffetf ^mmrn %ls *as stitir#t ois# horn 
m€. ftll0w«i t0 staiai 0T«'niiglit|' it -wm- th*a fllt«r®t.# fb# %m& 
®f fmll®3f*s mm- mMMm% mA sir 4ri®4 at tmrn 
t«a^#rst«« %hm a m-mT -m'h&l'm @hl©rl4s« 
fMs fr@tm#t will r«f#rr«t t6 m fr&stloa- W-m- gr« @f 
frs©ti@a 1@ l8' #tTai-ra3.#mt t# fif« grass of wltsat gsm* In all 
eaa#^ #f wltli fmll«r*8 t-artfe tli® ©'got# t#®iiait» we 
foll0Wif4# wltfe sm#k ia»tlft©sti©as m- &m .fg&atlga H 
wm mbm «»«t.l|r liJfc^ fradtiea li^ Qm^hmlS tii# a®®ml 
#f fmllsr*® -mmth wm .mjlorffts fmotiom IB Ims twies t^. 
P0t«jiir ©f li* 
 ^Mlfisrss® ®f mim&t $&m *&«. ia 
a mmttm&m • tm M w%%h W i»*r mm% aXtob®!# 
%« 4i»l;il2atl@a mm «.!• & m%m a# to fill tit# 
•«3Eti?a@t©f wi%h twmh a%®m% li tlsti is tfe« of 
m h&mm^ fkm :axtra«ttt nat^jriml w&* trt®4 aaa,fm,as frsgtiea 
ta«. wm mximmt m$ ir#te®«it im wliw 6©% i# iqtel# and 
i»i«€ m .initial mm .gr« «f ttstelii mm e%mlw^m% to 
tw© graa* ®f «tlifr «tipa#l#t wfetat §«»• i&ia i« <iall«4 
tmmt 
•^m Mlmgsm |»att w» 'witli tw© litears 9s 
f«3f mmt ®X#®&&1,., tef hB,^ f@x £©m 
hmr» at t«f«3rat«r«« tto® m» MltmemA off ©u a 
f^na#!# f« tfe# rseitat. tw© lit«^ ©f fresh &l&&h&% 
ir«3Pf:, aiA#4 a»d mm aritfat®#,* sfeoT# 
is 'ftieailar t® tmt mM %w am {9fl» $&« rolw® 
®f tfc»- filtrat®® mm .^®4a®®A t® iS^l» Ts®ma» ti®* 
tillati®s !i®l®w s®®f *. Mim MmAm^ allltlit®^® ®f water mm 
a4i®t t® til®- ®®s®«»trat® as#, tl® velm® apda rw^-a®®! t® iQCfeil* 
At®®rfti©m wa® ttes ®ar^i®t amt 1 '^ iig* asS ®mtes®tm«mtl|' 
i©g# ®f fall®r*»: ®«et&# ffc® ®«Ma®i f«ai®r*» ®aartto fy®tairati®a 
®®a»titmt®® fyaatinat. .M>. ®a® .^aa ®f a®t.lTat«4 f-allar*# aai-tli,. 
trmttm M l»o 10g» ffe© 3Si«it^ t3tm 
mm mm mft wtzl fe® km&m m tm&tim 
Fire gw@m tf •£rs#%istt it# !;&# ti p»T #®ml al@o&©I 
•©xir^@fe®4 /east,, were farfli«3e witfe two sm@stssiT#. ett# 
liti«r jportiotts of 60 fer m&t- slteMl* flit #xtrs.#%s 
iri/ft m MxtriM§ &im grm tf ttxtTia was ••fniTEltsi-l to • 
oEtf- grm- af fraetieii. SI-#; f&S# atttrnfe#! i^ xtriit was ,f#ft an 
fmatioaa. |r^ «t ,2r@«Mwt f3?M ti;« iO' 9#«t als&holia 
txtrastisa. ms 4rie4 mi f*t, ••®g fmatiam 
^e. ^ iisgraa ^mBt wm.M mtm&t&i. with $B pm ale®* 
^©1 m fr#¥l©m% 4*©ir£fee4 i» t&e fyspa^rmtisa ©f irmtiom MA 
iS, #3E0.^t til# wEtrsetiem mm Bmm tto«a ia ^1®*®-® 
<if 0a0## fliis |r»ast r-eaiiiit mm trltt «i f®4 at 44« 
fk» tx:tra#.ts wtr# t© tk© i>a 
|wt«A to 4*S.» sat Titsffiim 1 sftsor%#t o» filler'® e-arthi ©»t-
gr«®s tf ®arth m-g t© ltg.» of j^sst* 
tWLluT»s earth protest ms tm m fraatiBS.41* 
,ii: 
ti-r® ^ kiairM grai# sf ymm% wmm is  ^ ^ ©l®t& to fr®* 
T«»t ga#i:,i®g to a lie* %im. tlm of l^^ olial tiiromgh tk# « 
of tm %%ra#tioj|,,- to aa «atoiaati« #xtranterwith ft 
,f«p Qmt mm mntlmmt tm $i fcomrs &% a rat# s© -s# t# 
.fill .th# pmmolmtQt- two At tfe# of tk« mtrm^ 
ttm tfet ym&t rmMm mm as §4^ 
'wm toi«4 am i«a£^iria. s®. mm ' ef 
ti^. .§i:-. ««u» fe® t«@ gir^s. ©f jp«s»t» 
«i»t. t®liatoi«g« 
t,. , 
Siwi ismm is a #0Kti3sm©m8 txtraot-i^r 
far fi. ii®ajrs» with tftepr#^ 2?he itfet-r «k%.ira@t«4 
|>oli»]teiag» alar 4ri«i.,..: ®a4 m «- atitrtisg a-st^srial im 
%&« follcwijig 
%»• .#.tli#ir mtm&trn. p0l.i^ itfetafs.-«ss ©strao  ^
t#i hy ttlrrifflg iai,txrattttiit|r  ^'Mm. ia a |sr •wi.tii 
f®» litisrii -ts •'!&# al@0li-sl ma^, filmmt 
a .^^«r • ftsaatl «imt tfe®^ 3?@»iiai-. witJa ©;b# . 
Ittaa' sf ti f#ir mt-ws. #xtifa0ti:om um irajiMaga 
mw9 .##iiitwii. .^««t.rs«4s. 9M. .mttisgi. ..tos^ 
.««a%rafc«a. %© thm fe^tag 
feilw ,fi0®CI| ft :f«i" «Mi. to tk# 
feo flw St. @f ,f«ysl^ otol# fit# attiti^ m #f 
1^. tri«t o»: #tii.trl.»t. tffii' g»a. ®f mm to fir# 
f#iiifelais* pp®fta@.t ie faraatiom 4a> 
to mlvL%'tom mm frmi. ©f s l^^ otel »M ih% 
jM «ba|a9.%«t t# mtth ism thm adtM; om gram ^qI\ 
fallsj?'*®' aaartto ms te 4Q' graai® ©f 
®&ls wan-. f«4 mm $&#• rwiim® fro®. %im m*- .• 
%ra@lio» ©f •Ti.m polimiMgrn mm- :ii?X#a mA fei. as frutsMoa 60# 
fii'tmt® -fwm f»®"fel»ja 6b ..tri«4 d» desstria,^ so'- that' diit-
gi-^ of tfxtritt waa %3' fit® g3fa«- of 'ri.e®. ;poli$ii-iags, 
fliis was fsa .&a .fi-^ M,&a 6.J« fmefclsas 6A„,. • SB,, es^  and -615 w©r« 
frep&rM -fey a tt-etoita# sliraiar to. tfea.fc aat 
iiegkofjiigr' •c.si.)-« 
mk-M* 
Oat ]i-41.®.gr.« of #tli«r «xt^ aet.@A Tim poliafeiags. was .«3£t;ra®t-
stlrrl»g at. alTOt# iiit-«irals for It hoaara 
nitfct tw.o- liters'of fi ®#st stii^l »l©0li0l.» Aft«x atastimg 
oftamigfet -til# ale-okol was filt©-r#t tlijromgfe a Sm®hii«r Immel* 
•afewt .txtraatiaa wa# 3r®ptati®4 •oslag ©^iwi ami o»®*iia3Lf 
.0f al#oli©l la p3..a» ©f tw©.» IQfet Toltm®- of tfes &0»l>.in@t..#xtra®t« 
«&€(• r84a««t to s§cm1.. fr®«stjr#,'.0.0 that tit® t®®^ 
ftmtws mg Mwt ^@1#® S0%» tl-r€ aillilit#r® of rat.«r 
»«3r.# at4iA,.» aat tfes Tslwt aga i^m fe:afi}-aflst to iOtol. Isatral l«at 
&e#t.at# was thm-miMA to- gtre %h& mmlmm fr#=§lp.it8it«* fJi.# 
P3re.#i|)ilat0 ms flit«ar#4 ^off .»iii' sm.2fmri« as 14 a.M»a. to irt^ ov# 
til# itsA itt t^&#- fi,it»att, Thm 0 ©f tli« t-olutiosj-» fr«-ea. trm 
wltJi salfmri®' aa|«e%#i t# 4*i} ®f tfe-is 
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®f t«Ktrla ms to fif® grams of «lfe#r extrastst rle® 
pollsMiifa. tiiis @#astitatig 
. f m » , .  , 1 1 * ^ ,  , ^  . „ m » .  
grwBS ®f #t&#r txtr«t«t ri##' polisMinga w»y« ®x--
tr©#%#t f©.r 4$ feoii^s with tS f«f ©«»t & Soaiilat «3c-
tr«i»t«rs tjis m# .fillst with al€©li-ol aat 
%mim fijr Sli« rtm xmMm: ftm mts ^traet#--
ioa was 4ri©t &n€ f«4 sft #§i,l4fa,.,l4» #:0ffi%la®4 «xti?a@t6 
twm #a# M.I#gj?w of 3ri»® p&imhiMgrn wmm In foi^s- t® 
100 al-«- At t&ls f ©imt oilr m%©f Isl #®parat«t aa^.- was 
i|ill@aar4«4« l«mtf'al l@at a^^ta-fc® m®a a4t#t lio tli« vitmiM. 
#olmti@m,, t# glv«. fli« frsslpltatt 
was filfctf^t 0ff @#at wlfaari# #®i4 a4t©t to m# 
filtf'itts t© tfe# 0 «# til# l«at fm# 
aija®t«i %© 4«i# Titaisim 1 itia©r%«t oa 
SSg. of fmll»3**« fm £mXl^T*» m^^th aft«3? 
ta m- taamai 4#sie;^t#3? wilgfam fms ^i»-feltmt«4 fgao'g 
l^oa -IB,- ©»«• g^wi of »M«fe «« , to ©f fi®* 
I>®li«lil»f8« fifct filtrst# £mm %h0 f»ll«i£'*# 'esrt.fe. m® 
s0 tfaal oa» '.gsrw of iixfcris i»» •i®iiral»itt tw© graa® 
@f ri#t £mmm& 
iwm ^Im&t 
Vh&t&: mm to tfe# at'&©4 itserlfett 
it I, fwo i:ll#g:riaig of groirat w&tat ws-rt 
gtirr*t jbaat fitli $*f littirg of $0 per e«nt 
sliiohol# At tlid efii of %wo lio-ara the stiyring ms stsf-
p@i. sM. til# mlxttim all#w«t te »limi mm nightm Jhe aleofeol, 
ms liieti aat tke -rnhmt tmi&m was txtmettS with g#,® 
littrt 0f ®§ fir 0#at f&e ®l©©teoll.0 axtrset wm fil^  
t«.red 0ff J &M tM 3r#sii.®t «s- wasfeet & Soshfitr fmimitll 
witli 0»f6 llttr 0f §©• fey <s@mt %r f-.clwi® sleokei* fii« eoafeliMiA 
mtTmts and watfeiag# 60% to a volim#. of 
SOO Ml# fli® a-elutioB wag iri-®t m t'SXtxlB* m tfeat mm gram ^ 
a.extria was to fiir# graiag of wheat* fhts formta 
mli*-
ty«faratloiis frau It-g MT#af 
fwo ^ll©gjrasiB groTSia log llTif wt^e drlei at 90®S ia m 
i.TfXng oTSii* flis triti llwm tmMtlm IM w«ighe-a S8Sg« 
llTtr trlti afc tliis t#sip«^s.t'ar# y«p»@-s®ittt#d m. ST«.rag® csf fO«S 
t#r aeKt of t&t irmh. llTurj, ajcts gafaai ef fm&ttan XIA ms sguii'* 
aleat to 8,,0?g« of f»s-^ llT#r*.. 
-.ilit.lt^iiii • 
Oat .kllsgraai of gm-mi. Ii©g livei* was stirret Is to two lit«r» 
«sf feoilisg mrntm aiit "bslltt f&ar %hmm mtotts* 3?fe© .aiixturs wmm 
m m f-mml um'tM- ®at®rtsl wasMA 
»s0» 
w%tk iOO- ffil:* ©.f tifce rtslAa# wm 4ri®t.at 
m& w«lg^4 giS.#0g,# fMs mtm fM m tvmtim 111> $&• 
t3fi«4 liVftx If«sl4w itT«ag#t ;ii#i tiiT ©eat ©f th# weight af tli# 
fr«:ste llTSx# gna® ®f lU !» #t^¥a2..®Bt t© 4»SSg# 
0f fresfe. llv*r». «al ifstlil»gs f^r©® ©at 
i.ll#grais ©f h^g llTsi? mm #oa«#sti?,at*.i la 'wmm t© WQ ffil« 
fhis &og llvsr f0a@#atyst# w# w#4 a» a atsftiiig matsi-lsl ia. tM 
frtfaratl@m® s»ft is rtf@'yarti't# m itmtim 11* Tm 
ta «xtra#ttag Isg Itvtt i.® «i»liar to tit# 
mmB Ij taiia ii8)* 03s#' kn^br^ti fiftf milliiitsr® 
hag Mmf mmm%mt^ .t II, mm triat ©» dtta t^rin; so oat 
gr« #f t®;styia w&» ^9%n.lvalm% to two gra  ^of fifss'b k^g livm-m 
1 kis 
Iiii.,itty»€i¥t jpts- ®««l SklmkQl ms. ad4®4 to ISO ®1.« ©f 
fm@tl0a, H t& g%rm a ®©a:#«trsti#s #f It ftr aleolioi» flit# 
trtatanmt %h& forfsstiom tf s fr««ljpitat®, wiilefe naa ra®* 
®q-r«4 aia^. tls««tr4«t* @f al^oliol »as t&«m ia* 
m&mm to fo f«r ##at, hy %m mMltim #f ts p#r 0#iit 
A fiftiiflta-t# ms f0r®«4 liW filtered off ani 4ritt ©a 
4®xt3rtii} o»# |3r» #f iaxtirim TO-s t® flT« grams ©f li#g 
iiT#jr« fJiis »stimttA wm @a frsQ-tioagi. IIB. fli# 
flltrat# m.& 4fi«t m .to Qm- graa of ioKtriist was 
t# tt-wm .grama &f twrnm Mg m€ feA se .111* 
• ^ iijiifc|^-fiir« f#r 0«at «® a44#:t feo 1^0 ml, sf 
fraction, 11 to give s esa i^atafatidia of 80 f«r «#at ale#it©l# fk« 
fi'e.fifltat# tii.as 'w&g m^ ts'idd ©a 4#xtrlaj m 
Oil® g^am of dtxtrin was etai.^ l^*»"fc'thrm grmm &t trmh iieg 
llv®,r» This satiTsttt 4*x:tiE'M *s8 f#€ m. fy&QtlQm.... Ill* . 
filtrate froa tfe#. S0 |j®r §«&!•• al#®fcoli:f, fxeaifltatim wa  ^
0Mt Atxtrlmi 0a« grsa of textriia wsje iituiTal«at to fiire @f 
frt'st Mg lif®r« ffei® tiixtria s$astltutad gmetioa:. lit* Imm*-
ir#.pa3?ea ia tM j»m«r m Ill i tet mm 
graffl of fraetloa «t!iS,¥ l^#,»t to tlx gr«a« ©f tm&h h&g 
li¥«r in fise« of t^ m ^gsmm m la fm«tl-o». XlMm 
Aijsoiat# ttJs^l al«0Ml wm to liO ml# q£ tmrnUm 11 
t© ft« a @.©3i0@atra;tiofi &£'$§ pm #smt al#oMal» 2M p^e^ipltat# 
was r:«©T9a. ®a4' drleA affl. sq- %M,t gram of 4.«xt3i?la - • 
was «%mlTalemt to t^r#® graas. af fr#sft hQg liir#3?-* fhi.a fa?®©##* 
f03?ffi@:d fgafflti.fm...ll£^. %e filt;rstt mm di-ist m tsxtjriaj so tfest 
om fram of 4®s:t3eiB wm m%wlvalm% to- five gr.am® of f3?ifali hug 
llTer* fills 4#3:tyiB was fmatloa. 111*. 
Qm hmsAi-ma £i£ty. Milltllt«« oi a#«toii@ wsira to IS© 
•Bil. ©f ttmtlm II* ffeis M44ti©» @f QmmwSk tJai trnimttm 
0f an 0i,lf hT&m mm st^sratei., dissolved 
IE 100' ®f wataaTt. ami tlim 4ri#t ©a '4jm%Tln.% omm gwwm Qt 
| ,«sfcr'iB. wm timivaleiit t# two q£ immh hog liw»-T* TMI9 
ttxtrin wm^ 4«sigaat«4 » 
•$© X§0 ml* Q£ ftmM'iJ&m 11 #00 »!.» tf .a^@%om» mm a44®4l ia 
q'3?i«^r to m ©f ai>]pit>xi«afc»ly so f«r atmt 
liy -rolim© o-f a©tto»ii:# A oily 1br0« li%mi4 • ffei# 
lifmit ms x*»ov«4» ijtt 1^- A* @f watmr., m& ari®# oa 
'(tetxls,* ©a# gram Qf m&.- •taiTaltst I# fivt gr«». -tf 
f3P«Hi tog liir'«i'». ffeis ftrmt IM.^ . 
Qm- km&mA fifty milXiXitrnm of 11 wtr#' iilmtj'ti. 
with w&tm Id • ®1#- mmi -f®!.. « ll^ .f. Ga# miliii4t«r 
Qt frasties 11^-w^ fc# f• ;gipaim|. «f fr&sto fe@f livsr* 
119,^  tX'i#!, liTtr^ .^. «a# 
l& &' §QXkXm$'' with $Q ptm- #ipit sl9#i.dl £#ir ll®mr8« 
ms' mt -tma-k & mmpj 
if miHmldit'# 'Sb®. S:1@i@I^ -q1 i»»@)liii'l«;mt«iri:ikl l9ft t^«ir tkis 
wm il.#! fttrnf #f origl^ii mttx-ial ifra3t4#m 
tSMi* ffei® m.t#rt®tl f«4„ m , 2jla> ©»»• graa ©f 
fraetioii^  Xgl was stai^ altat to l,iSfg.. of fraetiem IIB or 
of frssii Mg fli© a.l.^ oMoli© txtrast tas (IrleC m 
iaxtrin., so that oa® gmm. of dtsctria was sq^uiTalatit to ofid gTm 
of frastioa llB or 4#fSSg..- of fr®s  ^hog liirsr# flis aatiiratM 
dirfria wm f«4 as frantlen, 
f rag.ti.0m8 m iga 
leg 15.rt'r was extraatM 'bf a of th@ 
^ilap®0a i&t)* fmrnh k^g liver «ss mixwa with 
OS® lit«r ®f watfr ptr .l:il0.grs®, ©f Iki® nixtmr# wai 
mat® m&l& to eoago r«4 papm m m t© Mv© m approximat© pi 
0f 4.».6,, l>.y- th# stiitlom @f -iO f#r- emt sulfmri© seii. fk# mixr 
tixr# ms tliifE allwirt to staat S8 &:0%r« ©,t iO®6« At th# -®n,d 
of thi# tlffis 0E€ lltsr of wstgr f»ip kilsgra® of liver was a4i«t* 
fftte ffilxtor# .^s Iroiltt., thr^m aaS. fllttret tlir-otigli a 
Bmeteaar tmm&l* 'fh.® r«aid« was msliei. i^itfe SOQ «!• ef Jist wat#r 
per iLllagrsffli of llT-er, f&« «3Ktr«?t® aaA waslaia^ mm somtolaet 
-ant r@4tt©0.d Is Tolwi© t& 2Q& rnlm p&r kilogrm #f llvtr* 'iflats 
coB0«atrst# will r©ferre4 to m fm^itlffls. IB in the fojlowiag 
sxperiments. fJxt issolmljXe rmMm wbb tried at 80% aai. f ed. -afi 
fraQtioa IM-.. grsRi of frmtion ISA ms t© 6.03f* 
of fr&Bh hog XiT#:r» 
•tw0 tomftrtt isillillt#rs of tmmtion IB mm irim m 4«xtriai 
gTm ©f Aemtrim, me to two grams of fr®.@li hog livm* 
fkm. mMvateM asxtrlm fmatioa lib:« 
f«.r mMt $,lmhQl wm aMsd to 100 ml» of 
tTaotlm IS to, .frotat* s ©f 00 per &mt a.leohol» 
A prt#ifltat# wag foxwaa at tMs vbb rmoimd. aai trtM 
m t#xtria| m .^at m» ga?M of .Austria ms ®qiiifals»t to tkr«# 
graajs of tTQBh hog limt* fiiis wm aaHad-fraQtlon lSg.a fit# 
filtifat® fr«i tit# alj#Te- p:r@sifitst|.oa, ma a.i-is.d m 4«ti?iris ©o 
timt Gwm grmt of tsxtrlai was to tlw& graas ©f frsaJi 
kmg llwm^ fbl# , i® 4®sig«at®A 
y ' 
Iia@tj-fiv® p@r ©tut sl€0tol„ mil at,tet to £00 ml# of fraetl®ii 
IS t© gift a #oii®@H,t,imtioa of.iO i«x #eat rQlvme of aleotol*. 
fht pr@0ii»itat# tkms f0i®«t wm mm&mi. -aad i3fit-<i m textrims 
•«® that oa® gtm &t 4®xti'lB wm ^#tml'rai®«t ts fiTe grs®« of fr««k 
leg Ut«3p* th%» is fmetioa^ .igm> fli# §0 fsr mnt aX@ok©lie 
f iltrat® was trlail #» 4.m%xiMi ®# tbst garaa of 4axtri® wm 
at«.tvsl#iit to tk»«# gfstse. of fy#«^ Itrm* fMs 4«artria fom-^ 
'•a llmllfl. m,t. 
tr-^amtlojis f,r« • :Bmmt 
Wlnif pow4®r was ei:fira#t«4 la a asasir siailar to th« pro--^  
d#s® eaploytd i>y <8) . fi'T# grams of tQ#€«af 
w#f« sm&«»»sif#l3r t#0i a3.»» lis@ imt fi§ al* 
of Ij&iliEg fg par mmt %y might 6.M&k&i f©r $0 wIr*, St aim#, 
mm l$ 'min*» witJi a gtr«M of parifi«A mitr&gm 
feufeftltag tfcrotig  ^ th® aixtw» tli« .txtrsst®# nfesy fm&me warn air 
dri«.4.. It #«i.gfe«4 441*0g« se€ w» f»a a»- fmetloa 144# flia 
#0«1>ls»i «actra®t» mmm 9oa#««tmt@t m€m r«ia®ei" prssssr® to 
aljomt 1000 ml,, aiit tfeta wmr% tm'&t.m ia a Taeaw 
t®«t#®&t@r aMsat to fM 4rl«4 #xtra®t wa %hm 4i®-
im a.%©*t liO »1-* 0f «t#r aaft irigA 0a 4«xtria at ,8O®0«t 
ti0 "ttot -mm s t^m -Ai:itri& WkS to^ two grsras of whtjr 
p0if&#r'. tMu &®timt»4 wms f#t m Ml* 
cart 9f 
T.h.& rat ws ms®t ss^ tka t«st aistoal in all fe«timg taci^sri.-
mmtm rtportet i»i tills tfe,#sls» ^ Mat® wsr© ksft iH aagts X 24** 
X 10"* 4 gro^, Qf si:% rats wa® m#mlly tatpt la o«@ tags.,^ if tfe», 
rat# of growth WM st-atltt# - Im &f th@ aljilitj of fn-
.aial«8 to r«ar tb*lr yomg «« 'fe«iag tint fsmalt aat 
litt#r. w®r« pls®»ii m esg# fey t&©ffis#l¥#»» ffe« mimalS' w«r# 
allQWfti sJiaviags as litltr In «#rtai» exf.@rl»®nt@i is otlt#r «x-
p#rii»&ts tlity wtrt fctft os, a fsls® %ott« galvanisst. sor«ea 
%Q pmmmt ®-®fr0tmgr» 
Toimg rigumm rats to fiT@ ««.k@ of age ^4 weighinf 
4if* t0 S6-g*, w®r« fla##t in fromps ©f ®lx lii a sagt on fals# 
sertea %©tt@ffis.# fh#®# rats w@r« f#t t&s.trasal ration pirns taf , 
water for a. p«rl04 of tter®# w««»s* At tM md ©f tfer«s we®k» 
t&® rata haS startet te l@«e mslglit, te@ t® a tspletioa ©f th» 
body stor«s ©f tl» Titaaia B. fMs® rats wer® tfe®n 
m®et to t«t@iraln:@ the Titsmia 1 laat Titaffiin § eontant of mate­
rials Miag strntlft* 
Females used in tb@ ®tti% of %© Titaala S- and vitaailii S 
r#t«ir®ffitnts in tit® maternal 4i#t for sm©®®®®fml rearing of 
yotmg w«rt 0l>tala#t in two t#<il4#t^ aiff«r«at waj®, fji« data 
auaroriss^a in ta%l«s VII aat ?III w#rs ebtaiuM frc® females 
r#ar«(l-. on th« #:Eg^®ri»®atal ratioa fr« tfe® tl»® tfe@j m%m foar 
to flT® w®«k» ®f ag#» All ©tfc#r laQtatioa Aata were ©fetaiaet 
fr&m fenale® trasaferred from tli# stoek 4i©t to t!i® eacptrimeatal 
ti#t at partttritiom* fit® were allowed ehaTiag® for 
lltt'tr in experimeatsto ant iaelmtiag lot Itl daring the 
fiall laetatiGii perlot# Im ®3Kferla«its after Iff the f@®a.ea 
were allowei ghaTings for litter the first seren Aa^® after 
parturition, sat were theii pla#®t #ii two aesh per ineh false 
sqreeit lottoaa. 
Is s€fflie ©f the e^xperiMests aaterials testet for vitasala 
B er TltaffliB S were im^poratet 1B the %asal ratloa^ replaeiag 
a •eorrespQiitliig aaonat of tsxtrin#: la other eicperiments the 
laaterial helag testet was fet separately la ISO ffil« h^ers. 
m & 4iai2^ amfflaatal mmwt 
f&« msax 3?ati®m iji«4 tliteagfemt me#« stati®® ©©slalbtts 
tasaiii li pm ^m% salt® iliil i»f mn%^ <i®t Itrm ©il 1»0 
lai'-saiit# %mtta3ffa% 4»@ f«3f ««kt» ^ fg*b taf o«»t* 
4«*tria mmtmt ®f tha :ratlos» ma ©©ireaf oatiaglir rattasat 
ia tka txpaiPiffiaala#. ia i&iflfc t&a. aalairlal 'b l^ag tastat fojf Tita-^  
ffiia 1 or Tita»ia S *a# ia t&e mtloa# for ajcattpla, 
iS taa yar'aaat iraast wa« fat ae a »iu[^a af vitiaiia » mt Tita-
f f i im. i«. lb# t«x.tr ia «@a%aa.t uma ratwat It»f $ar »«at %q 
rn^M #«»-!.» 
iai»al8 msai ia Tilania » tasts %im ^al yatlea 
pliaa a iaayaa ©f vitsaia % wktak was aofft#ii®tly fra» from 
Titaaia B t© aawia a iaae ®f waiffct •ia.ylag tfea  ^ eight waiflts @f 
taat.« fb# abata aaa&itio  ^a^a it f©0«i%la %© m&wm th« 
gr®wtli»li*itiag faatasr t# %a Tit.a®ia 1 ia tfca &%&w& ratioa, sat 
grmth - mlth a mterial. %aiag 
tastat.* t© %a 4m t© tkm Mtania '^l ©arriai .%r tkia ffiatasrial* 
iritaaia B mita faa? fftm ®f aata i^al ©©alt %a ©alamlatai. 
a®@or44af t© t&a foll©iriaf atmttaa-# tMie 1® a metifiaatioa of 
t&a §fea«a m& $hmmm ilM} tafiattioa ©f a vitasiia S aait* 
f I4ail^  a f^3.iHitaat ©f »ata#ial. taatati mita vitaaia 1 
fair grsm ©f aatariai tastaA# 
• ffe© taateita© iwaA ia TltMia § stmtia® was tJfee aama as 
f©r 1,^ - -W:tft ® mmrm vitsmia 1*. 
iM fitaaiis was.. #«ff3.i«t &%ms fea-sal 
life# ,gr®irtte-liat.timg tmtQ¥ S« (lk«-ritaaiiB ® taeaits 
pmjt grit®, ©f, fflatuflai itatM ©omit t© thm 
t©Xlmimg 
^m .^.MMm. ..mim..;m  ^ mk 
$ mpplmmMt &£ maMmtM. %0Btm} 
•g inits irltiffilm i f«r f:rin. #f sattriml. ttsted# 
fa? i 0f %bfi "ard^agt garaa# • 
t«r w.mk is a«f#®sa«y hmmmm tfc» %s»al mtlom fli» 
tm vltmm b a simls. in 
©xltir t© Attftjraifit. tfe«- gaia i,a# fItalia #• im tfe® aiat®.rial 
te«iBg it wa® mmm^  ^%& 8iifet,fa@t tfe# gain tm« t® tfee 
vitamib ® in. thm laesl rail#® flma s 
ioa« mttmtm tm t%% mmsm&mnt of th® sueegs® 
rtartag ©f y®ii»g 'i® tii to «8la%li«li th9 
aJjiijiiw vitamin. 1 Titeaiia t of tli« mattrB®! ti«t r»'» 
tal3p«t t# ftwait aa3e»l .r^sartrng wi'.ymmg*. Im ©its tkmle m 
mrhitwrnitj ttastart &S m9i«M af 4%» iptr y®wg rat at $S 
ast a «©iptality #f iO yt? ©#»%•» or 3..«»s..^  ^ wa# @koti®» as asapfl^ #, 
fm #f immtm m a eati-sfattsiy st©.©  ^ yatiem »«•%« 
^«»e F«a4i.3|i^* fm. r#la%iT« mttimimmy of tk« 
MMmmt trnm mnXi. *M«a M 4«t«s»i»«t W «B©wat @f th®. 
•t«ylatt<i» M'irwkl*• 
felt-
i m& i 
mA i^ tst g«»^fstf&ifa%i0a as ©©iii'©®.®. ®f 
titm£»-s.a®i §«;• 
• ;ffe« teta oMMiBM 'fFm ^psriaaats wlfeb w&«.at g®rffi 
pmpmrntUms mm S'tmrnMsm is fs&i# I* Batioa 10i» a#;gatiTt 
©oBtrai, aitt leattos 99 ©©Btai^ Hf ,!©• t«r mmt gr#a.st,, 
w»ar« frtt .ffsw 1 %® tte® of all 
rats %«fQr.9 9s& ©f tii«' ©a tb& mmrimmtm h@%» 
aM ft %hm% listssl xutioE ami basal ratiom 
flas mm fr«« fro® B for 
mm im l^ sltag %k.m mt mtmitiMM mmi. ia tM» work# 
®f a graffl ®i t#r rat f«r fraraislM 
mmm0  ^ vltaisia § to a .faia ®f .i*fg* par waait saffi-
&lm% vit-aaiia, B f or a gaia ®f ?«%.* i»r weJfc# aaeeraiag to t&®, 
4ata ©f l©t» ti aat if# fraati#m M., f«t to l#t' j.0i' at a laval 
©f, far 4a  ^par mt* fratiwat m avaraga gaia ®f ?#6g* par 
fliaaa tata afeaw tiiat axtraatiaa wilii S© i>«r aamt alaaiioi 
4aaa »®t rfiaav# .irttaaiimii 1 ® fwrntltatiTalir* ffea animals is 
lat 103 raaalTat l»0g* of fra^tidft IB par rat far 4ay aad wara 
&hle ta ma^a as avsraga infaa^ l^y af S*4f. ffe.a limit iag faa*> 
t@r iaa. ratiaa liS was fitasia t| tWiNtfara, fraatio» 11 aa»tai»-
at t«#l ssitffl af f itaaim t far graia* 
fiva far &m% «&»at ga» ®«K i^liat aaff iaijgst vitaaiaB 1 amt 
t for gmik grmthi limt it mmmm %# mem ^Q%m% im TitiWim B 
fitMim %• ms intiemt## im i#t@ JLlt «i4 M§« 7iti0ii» B m« 
3fiii0t'st trm 'wkmt §mm  ^ mtrmtion with tS 
f4i7 slie#lL@2. im & 9m%lMwm» mtmmtQr for 14 homm  ^ mmni" 
img t@ t]b.t A&ta 0f l@l» ii§ asyi. lil* S@m rltamim § w&a left 
im txirmtmi. whmt g9m.g Iby an a7«rag«i 
gaia ©f M l§t lit* i» Titamia Q was 
li»itiag growth trntrntm- tiir« f#r #tat ®f £ra®tio» tB Cl®t 131) 
4it met mmt&in aiBtffi@i«mt -ritafflitt i m€ ritmln S to @aai® a 
p i^n in might o-rtr an «itb% t^ri^ t, Itmt it tift jiaintaim 
lift mi. h&4  ^ wMgM im fiT« &t tk  ^Mm mta* X*0t» W4 whmB 
tfcat fraatloa -IB ®©»taia» S»t mitt ©f Titaaia B per gra®* Lot 
lii im4i#at®« ffatties SB to tonlain l*i lERits ©f Titamisi 0 oar 
afe®&t ©a® f iftk as fit i^a t as vit i^a B* flie tata 
is fai>-2A I mom mhm$ g#«a t& somtaia fm$ wltsmin M imits 
ant @«4 Titaffiim § miti fair 0tm» fmrtJ^ rsora.^  e:straatiOE of 
wl^ aat gem witli a© f«3f #t.at mZmk&l a®4 a&aoritis® ©m fall«r*8 
mxth pro4m@»a an aiaw^att attomt l&ra# tiaes at pota&t in fita-* 
ffiim B as im Titaai£ i* 
liiaat amt ffafaaratiotts fr  ^j@a#t m a aonrea of 
irit8»i» i ^ ai^ # 
A «®wy^ of fattteg m;B9ximm%m miug yaaet i® fra-
aeatai. i» tafela II» It was saoaaaase^ to la*r« a aour®® of vita*-
fflta B,. fTm fmm -rltsmlm t,. :@ir a .laall hnt te#im t 
-QS# is. stigli'Kiai* sf ..a gram of frs#-"* 
ti©»- 15t witb a iritMia §. taff isif mt to iEta-e® a gais 
&t g.#:fg« mm fst »« a swr## of .irit i^a B ia t«#tiiag 
f&3r Titsffiia § ia m.« s.®'.ri«.s #f txft i^a®«.t» y-@p0Tt«i im fafelt- .II* 
•f®Q aai B®mn*»'%mth9 grsmm trm tJi® air«.rag# gaia 
fix w#efc,, .mAiug t&-« esltalatioa of titamiii @ o^atcmt* 
;&©t 3.00 aliiiwst tliat X.,.'0g» 0f j^ mst f«t ^smffli«8. 
titffi®i«t ritmmln 1 aRt Tita:ffiitt @ %© ^m&%m ® i^ft of lS*6g» 
f«r w«k# $1# TitaiaiB .B ©emttat <3f .»«# y-tstt mm r«tm®«4 
If aatQelaarlJBg t© t^at it earns## 4®stli ®f' all 
®fi.imlt ll©t ft) iA.i#& r##«.iTr.#|l l«@g* @f aat..@«2..af«4 fwmst ,p«r 
i^ ,.. %trii®ti®ii ©-f y#ast witlfe fS .i#af ©tut al©oli©l itia4 atsorf 
tioB #® %m%h. fx^tmotd & ffiattrial s%oi^  fouy aM oii«-
fcalf ti»«s m f®t«at i® iritaaia 1 m iritaaim S» seeortiag t© tii# 
tats im lets 104 1@S« A tosfafiiiQm ®f l®t» 1Q« aaft I©? »li®w 
t^mt .«ictya«iti@a wit! ffi ftr m&t al#®feol r^evt# Titan is B m©rt 
«ff»#tiT.#lf t&aa. vitrtia t fr® tri«t y®ast, fk«»« tata iadi* 
est# a &«l«#tiT® «xtr^eti#m tf ^t«.i» B fro®, ye-ast with fS f«r 
««iit 8l,#®k®l» 
Sixt^r t®!* ©®at .ftfei^ l ale^Jiol was a ,g©®t solTsnt f©r vitsffiia 
®  ^i&ow ibj a g®im ®f ?*%• f«3r w©sk  ^ naitm ©xtmet fro® 
1«:0 gra® ®f £r®#tlo-a -ms f#t sa tlia ®-mr<s« s-f vitj^ is 0 ia 
l»t W$,:m Si3Et|f,f®r ®@at al«..6.bol tit net a«« to he a 1>.«tt#r ssl-
*«at t&aa tf f«y .n®«t al.«®M#l f@r t&« t3Et.ira©ti©.a ©f vitamiii B, 
m a of oai^  tmMgm m&k ia iqs* fii# 
iafca friw 1.®t0 Ifi aai IfS. • l&afe fraetien 4A ,^ 
aistlag 0f fel» fnflitmi tmm .#i#t fi ©eat aloofaol #xira4iii@ai 
®f l-^ast, toataias l»f aait® ©f 1 ita& i.S mits of irlta* 
aia ® ^«r grsffl.# tr»®%iaa 41,. Wim a@itTat®d fmll«ar'*s saietli 
far«4 ftm tji# txtr&st,, 6#atala« rnlts' of -vit^sia B aai S«i 
aaitg @X yltaffiia 0 f«r frtw* a^@riii^  Itts IfS sua 1T4. 
Frsfcttita -SA,, tfe# .fea#-t r#sMw Itfts frsm «3Et3fa@tioa isltM 
fi .ftf @®a1  ^ sl®oliol ia a gtire#iat©3f* is a §0o€ somrt® of b-oth 
Tltia a^s.B-sat %. m 8fe-©w»,%f Ms IfS a^&- Ifi. Fmtt-iea il» 
«xtr«©t# moMtmlm a© ¥il«ia t .a^s^rdlag t© tb,# data of l@t 
IW aat ©a3  ^ a small ftr ©eat #f t&t Titsmia B o#atala«t la %ii« 
faast* flM peer extra®ties of TitMiias B aal @ with W fer ©eat 
al-eofeol ia m p^yeiolato-r was i« tO' the mtm® ©f the 
ps«k®ll T@3y tl.gktaf ia extrastor ant pr©7@at«4 
tks p«a#ti?atioa of tfas 
• ei## |>©li©hlais frtfammoms froji iin# ^©lls&laga 
as s #0E^#f #t iritaffii^  ^ S mM. 
Suta ©1»tsia«4 f««tiag ri#® p#li®MafS Tai-iom® far#-
ipar&tios® f3?o* ffi®# foll®iiia  ^ar« ^areseatM ia fafel# III# .Sa,-' 
ti©a 3J1, «@ataialag i f#r ®«iat. rl@« pQli»JiiBg«» pro4a@e4 & gala 
0f 4«.Sg* pir w#i&| witil# wmttm Itt# ^©ataimiag i F«i' •@«at p©l-
iaMafs^ pXm § far ##at t.at®©:iaT#t aa ®wr03?ag« 
gaiB of ill### iii&iaat« tM limitImg 
tmt®T for growtii to b# Titw.i» f» Bi®:# p#lisjfeiag@ ar«.afeoii% 
m& atit timed  ^p#t9Stt' ist ¥itaffiim B as: f i^tamim 
• % «#oxtiiig to tli#:®@ • tata. tli». ftniBsi-® i^ ji rmtim ItS ma4# m 
mm&ge. gain @f §.«#§• lur i&iX« tii<a§« m ratioa Xi4 mat#-
aa si-^rag# gsio of 8«%* p-e'e w««k* •i't«i.ti0ii 6b' «&©• • 
aMmt t&r«« tiii#a as rltmlu M as vitasia Q; whl^ 
lsAi#at«8. t^sit B is tfe» #i'ig.iiifti 'smtsrial had li#«a 
•«oii@«stmt#4 is tTmtiQu -Si tO's grtatttx «Kt«iit taiaa vitsmim 
§• f]te« gxmmsF 'ferem liii-ik tfat 
mmtmtXm ef ala^kol i® ftar ®@at .,®oatsiB»i ©al^  a 
slight amowt sf vitaalK B, M iaii©«t«t "bir tk® samll grwtii 
In lots Its mi. 226# %traeti6m *itl -llf wm mm.% &lmh&l it# 
mt rmowm Titaaia B qt ¥it»im U tas-stitatiir®!  ^ txm jri@« 
, pollaiiimg®, m ttTOmtratat fey » grwtfe ©f £•%• and fmAgm 
mx mmk ia l©t» 127 aai Igi ii9-»f«@ti'r«lf'* 
fra«ti®m fl fdt at t|i« rat#  ^0«lg* f«r mt par day 
su®fli#t aaffi#-i«t vitafflim -S t© a i^a ©f 0»Sg» p«'3? 
w»«E a®d »itffi@l®-at vitMiiB B' te- gmim## & gain of $*Sg« f«r 
ispi#fc.» ®@«.#3r*i»g t© tkn tots- '©f l#t» ms suit 1m» fm©ti©m 71, 
tkf a@ti¥at«& fmll#.r% %mt%h fr#fsr«4. W si»#iiptioa. of Qi# 
.@o»ta.i»M is tbm fS p®r semt al-^oteli© extraet ri&t. 
I>0liifei»g@, i»s- at Itesf tm ti®## as. ia fitaraiJa b as vita-
»im i*,. a®®®:riiss t® m%» twm lets- WB 164# ^t^m@'tio  ^ ©f 
Tim t i^iekiaga ifi pm eemt elt^&ol md dryiag Wm «a:t:rast 
®a pTQ&mme a fA.^ . whislfe* ao-^-oritiiag t®. 
«a^«y|jB«e;t8 liS aai ia t&ir*®- timm as. pot#Bt is rltmim 1 
a« Titsiiiii tfe» ts |^ #r @«»t al»feol «3£%.rs©t«i, wi@m folistof 
i3Bg»» fipa®ti©a fC|, #®mtaiBS ©©asiijiratol® . Titaalm 1 ant vltaais 
0, an' iiii,l@at»4 a ®f taig# i#ip ia iot M4* Th0 
®f trmtim fA t© fG' 4i.4, m®t iffifr^y® ttos garw;-
@# tii» mt® ©a rati0a M$ mm tl»' gr«ftk #f tiisi® m ratios 
Mf» this imimtvA tM grwtlfe fa^te-ir ia ^raetioa fQ 
t0 bt irit«ia § a»i net vitrnm B« ftai^  aB'iaala @m ration iSf 
whi&k mmtmimiL 1§ f*r simt «f £ra®%i®». fins. 1# t»r e®at flf 
amt©@iair<i4 .jr^ast* «a€if a gaitt @f M*%* f#r sli©*ijag fra®.^  
ti0a fS t® a p©t«»t &&mm &t ritmtm *• 2k# aato l^ayat 
:S'mm% ia pra#ti®al.2if Titaaim * fra® a» ©iriftaiiaa# by tim iS»S 
f«r ®«Bfc martali^ - ©f tba rat# #a. mti#a !?©• fh® «xp®riffi®ts. 
fro® Iti to IW «lio* titat ^xtrastiem mi%h M pm .©tat ait©liol 
Twmvmi. Tit»is B ®#r® raaiil^  rit i^a S from 3^®# poiiala*. 
iliga» fiiis »#»arati#» of Titaieim 1 mi Titasslfi @ esa^s t® b« 
«arria4 fwrtiisr fey aiaerftiea ott fmilar'a eartb.« It ap|>eara 
•aritaat tmm tfca afew# aariea. #f axjMi:2l»«i.tf tttat tkr'##- •<ke*' 
traatioBa witk ti far aaat alaofeol iaaa sot mmmm vitaiaim B 
@afflf3.at»l^  fwm riae- faliafeiai^ * 
%;|).ari»«Bta 1S4 t® 18S wmm im ©rAar to tatarmiBa 
if iai^ iiag %m «f a«tra«ti®aa «®mlt mm&we titmim B 
aara .ao j^plataly fra» riaa faais&iBia:# fraatiam SI aaiitaisa f4»S 
mlta vit«®im B Mm4 mita ©f vitaaia # far .gra», aa saam 
la lotii li4 saft 18S.. the rim polishiiBg® r#-
,al4wi,, «0ataiii®t 4«.S ami 4«0 imits p«r graa  ^ rt,Si* 
©f ritmlm B aat'i,, .a#-00ytl»g to lots 186 aa-d 18f* 
ffe# ab0ir<s lata i,ii41#at« that tM nmh&r of «xtra®?» 
ti©:m® froai tk3tm t& &iz 4mm met i©@,3e-«as.« tli« afflomnt of 
Titaiii.ii 1 «s:tmet*4*. ^^rtetat If4 g&T® a growth of 4..1g». f«r 
w«#jfc .^ wlth ..Q.*Q$fg* of frasti®®. SB g#rrtog s® tlif oiil|r som"C® &f 
Tit&mim B .aat Q-* 2m i©t 19S 0»02?g» of fraetioa 8b was 
•sisi^ pl®s#at#4 with 10 p©r #®at of mtoolaT#!. j#a«t» ffct animals 
m this ration mi.# an gals of f*lg* w«@k#. 
Aa .exaalaatiom ©f tfc.# grmtii oht&imA fe®timg lateriala 
meb M fraetioa il.,. f»#tS.oa fraetiom fA» or fra^tiO'ia 61,, 
wM&h 0Me wmM mj^ mt fro» iJita la tfe# ilttrE-tur-e to ^e. pot.«at 
»oByco#e of vilsBiJa B «.lBio®t fir^n firoa vitaiii» S.», r#ir«als a gaia, 
of tw® to f@ar grMS p&r rmt w««k whm f#4 as ttet aolt s^mra^s 
of vitasalme B ant i« fM momt of growth was not laerata-sea. %|r 
doiOjliiag t&« aaoaafc of ®ii^ pli««»t, as ia lets 184 aat lt4. Thm 
aaiwls ia l®t 184 mm±r%€ O.OSig* ©f fraction SB aa4 tiiost is 
l®t 194 rte«iir®4 0»0i7g.» ©f fya©tl©« SB ptar 4iW"; tii@ gala 
4wtg. i«r ia let l#i syai 4»lg-« im let 104# 
ffe® &ls©T« teta gag|pi:St«4 tbst tlst ba»al rstioa migiit eoataia 
vlta»iiB S. Cata-ia l©sy©,ii#a witli seitifist water hm beea 
r«foxtt4 %|f se-r*!-©.! lurastigaters, ilfl» lUfi),, m4 (491 to aoa!» 
ajpfa?«@iabl« of tfa# water ©olubl# Titsains.. 
la tOi %m Sll im«laslv«.^ , a ms; ©f tki 
of %g  ^ ilfftrfat aetliots om tli# sblltty 
of fraetioa SB to •j^xo^.m^ gjpewtk as tli@ sole Bomr.ot of fitamiiie 
B a»4 S* 2bs- ^oia^e  ^ of in ratlous g06,, 20?,, aid £10 
WS8 IS p«r , of wasiitd easaife .^ alcofcol «xt.raetail 
reiprTOipits-fead Ail mta pla®«t ©a 
lotions g06, S0?» ox'glO dltt ¥tfor© ttes ^ad of tiis tentli 
0» %h9 ra.tioa» Bation 808 ©oatelaM aJj^ iiol extmet^d eassin 
pirns O.C^?g-. of fra^-fcios iB« Sfer-t# of animals om mtioa 
Z0$ ai«t tetfor© ti# mM. of tM ©tv-entli on tli« 
As lo-ois a,s on.« of t,h» sniaslg 4l#ft otli«y ml'm.lM soiisamt-i 
it* Aft®r oa« aaiiaal, 4i#i. wmm soasaii«i.» th® auoTTiviag aai-
malt »s€« » t&la of 6 t© 10 ^grstos tli-e ii«t fliis saggtat® 
til#!' wtr# obteinimg Titsaia 0 bj tatis  ^ %© ©ttismls wfei^ e  ^ Jiad 
i.i#4 wttli TitMin i iefi@it»0f*. SJi# rats on ratiom, B09,. •mh.iisk 
mMt&imA mM:&hol «3 '^ya©t»& mBmin. plmt, IQ t«r mm% auto®lav«€ 
tei a aorfcality of f3«S 5?it» one rat tkat smr-* 
fiv-M tli« #tgkt irtsk test lost 1%» Bation 811 ©oataiiitd 
l^ r.«@ipitat;#t ®iia#ia flij® 0*02 7g, of frasitioa SB«. Eats on ra­
tion Sll MA «- mortality of SS*i i#r 0®Jit m& SR aTorage gaia 
of 3#0®g« p&x wmkrn. '^m rtsalt® of ®?:f®ifim.t»tB gOi ill s&ow 
tb^at al<@oJiol ext3?s®t  ^ #aa«iJa p.i?o#««:«w afe®iit %im ssffls ^amomnt 
of growtJa. as j?@|tr«®ijpitst®i ',#asti«* -A'^ oaparttom of tiie grewiai 
mt«« mi. ao r^talitf of tl# i®-4si.»l«' i3» lots til* tOS* 1M »^ aul. 
184 i»#i®ati® sltokol. «tra@t®A sasti® isoat&ias ® smaller ©rnomit 
®f iritamitt. S ttoaaa wasfatt o»l|" witit im%m a®i€if i#ft witii 
mcette Dm# t® th&m rtstilts* it wa# 4«eit«t te txtrsel 
all easslB astt Im fiai"th©r @xf«riiE®iit© wltii 60 p»r ©®at al®oli©l» 
.frs®ti©a fB, aetlTated fuller*® ssrtJi prepartfi froai. tfc# 
fixtrsst @%taiii®A extmetiitg ride foliaiiiiigs in a Soxltl®t.» 
wa® ifeowB la lot« tll a®4 ilS to j@©itt®ia al»ost t«a tl»«i as 
iitmfe Titaaia 1 as Tltamift flie animals in lot ^14* r#e©iving 
10 p®r e@mt ©f fraction msfte no gain* sliowing tfa« rie® po* 
lisfairngs rttidmi t© prsotieall^  fmt from eitfeex Titsrain B 
or'Titaiila or ¥®t:fe.« ffes data otjtaintt from lot SIS indicat# 
tli«it fraction fA is vit i^n 1 frgt, l5®oaas« It dot® 
not .si3.pfl«mt 10 pm cmt .sutoclmwA ytast# fraction tC oon* 
tain® little or no "ritaaim !-»,. as eTitene#  ^¥7 tlie falliirj& of 
aniasls in lots £16 ant Elf to safc® a gain in welg.li¥: and th® 
ddsth of f iT© omt of sis: animal®  ^ in lot gl'7... fli©se lata infti»* 
cat® that atsorption om fmllfr*® #srtfe reasTSs rit i^n B tuaa-
titatlftlj* 
Hiee polishing® sapport#t a g«in of 6«tg* par w«ek» wMfi 
fet.at a 1«t«1 of 10 per emt^_ in lot S.gf# fismishea s^ffi-V 
eitnt TitaMlB B to prottiee & gain of lf»5g#. per week» if two 
]p@r e®Rt,of fraction llA ,^ tried toog liv«r, was- ®Med. to asetir® 
an sb^uniasse of Tit®in # in lot BfO# fre® tii© tats of lots 
2M mi. SBO it is tTident ttet riot folis&in^g# sr© rioiier in 
Titaffiin B tlian la Tltsaln S* fli$ ©jiiimls in. lot Ktl w#re plai@Mii 
in intlTidnsl m.gm mi. f«i 0.063g-* of fraction il ftr rat p#3e 
as tM »ol« sai»j?lwi«»t of TitaadJia B aai S» m^m a 
gaim  ^ ctf- t.Og* as ©.offliartt to a gain of i«Eg, in l®t S3g, whioli 
r#©«i¥«t 10 @,««.t mtQ&Xm^(k ^-^mt im aatitioa to 0»0S3g» 
I'rastioa 8.B#. iot £66 r#asiir»4 frastioK ©B .per isy pl®B 
10 i>«r #smt attt0#lav@4 f®a,it.» I'bt ®¥®rag.f gai» per wet  ^ was 
14,if» Hati©ii i|66 was tlfc®. as - fSi*. esi?ftpt It ©ontaiaet 10 
^QX mmt q£ frsetiaa iC* Sm gaiB in iQt ZM was onljr ll».7g, pQW 
wmki tlisi-tfart  ^ it waa yaroTtm tkat fraction SO does not supfl#?* 
mm% 0*0fi3g» of fra^tiojs. iB plus 10 e«iit aiitciclsv«4 y®&st» 
TM l©t« i6? B.B$ Bhow timt fr&eMm SO eoatains 
onl^  a Mall amemat of vitaain 0* 
Siglitj per 0:m% &XmhoX txtraet of wlitat 
f»etion 104^  ^ iaeQr|>0'ratet ift tli0- rstion at a 10 p®r amt 
l#r#l «.s tk® sol® Bour0@ of Titiaalm B aii4. S* pro to.ofd m s,v®3?-
aga gaia of g.»4^:, per wmk in lat tSl» pes' cs&t of frae* 
tiom 104 ilm lO Fsr atat amtoQla¥-e4 ,f#agt prndmrnii a gain of 
XBmZgm p«r wmk im lot BB^m fM &hovQ 4ata mitow tot fractioja 
X '^ mnt&iBB alaut four ti»s as mmoii vita®i» B as Yitamin G.» 
S.oiisra« of Titmla B to im vitasiin 0 stu4i«s 
All fitaaiii 1 fre^&mtiojis tt#t#d parot^M a siosll gait fair*' 
X  ^ «oiist®!.»t, iiiQX'aaa.f ia w-tiglit-of tJit rats ,^ wMcJi afsetivta th«; 
fe#@al imtism flat, -vlt i^Ti 1 prsfsratio-a ,^ as thm Q&I9 mwm 
of TitsjHina ® an.4 S* Sim©«- it hm •%.•##» impossible to f int a 
smitabl® BmTm of vitmin B.,. liiieto woult produc® no gain wli«ri 
fed aloag with tli@ basal .rafcioa., it ms d«sit&d to t;u0-e fractio® 
iB as a souree of Titamiii B im .stuaylKg th# Tit i^u G eoatsat 
of natsrials. Ik mw&ing tk® salamlatioBp ©f tltaiaiE S s-ontest 
of i!iat®ria.ls t^estad,.. it was E^aessarj to. su'htraet g.,5g» fran 
til® airerage gain p.©r In ex-tor, to oorrtet for %h  ^ritajiiii 
@ ^OBtaimet im tli# basal 't'stiOMs fltia 0»-0S8g. of fracti-oB SB. 
iiir«r asd preparatioms fyoa lirmr m soara^s ©f Titamin B and S 
hit&T «as fo'ust by tiiklasOB aad Itlsom ( I f e ® }  to s.uppl@mgmt 
soy b#aa®i in r®&rimg of yomag rats. S^Jia (14) has a«iion9trat»i 
that liv i^r iS' a potest ^omm of 'ritasis 'S re2atir@ly fret from 
vitafflia mperimmts ®ttggt,st«d the possibility of ugiag 
liT@r as a starting laaterial in tke frep^atiom of Titamln G t© 
1)« mmi. in laetat lorn 8tadi##« 
Attisials im l®t If6, fafelt If» r©«#iT»d 0#lg,* of fraetion 
1'3LA,, dried bog liver, p®x day a^d aii aTsrage gain of 9» Og. 
I>«r flir#®*-t0mt^s of a gra» of frsstioa llA furnisli#! 
tuffieitnt Titsaai»- § im ration It '^ to pi^ dtX'©# md aTsrag# gaim 
of ll«Sg» fer As a gomriie of irltamin B 0»ig» fraotion 
llA, lot t00., jpr@dm!a»t a gaia of 4»6g# fsr A ©omparlsoa 
of lots Iff, and too 9h.m f t&t rati# .®f fitamin 0 to Titamln 1 
iB -.iriit log li'Ttr %& 1m two and -oae-tatlf to- ott#.« If l©t Iti 
•fe# eo!^ar@t to lot fOt., the .ratio of Titawin § to vitaain 3 
six to om, 3?li# latter ratio is probel5i;f mo.r« nearly oorraet*. 
"beeaus® tht growth rate in lot 196 was .aoasial or aboT#.; so a 
thr«r®fold iBersase i» ritmin § would not "b# ®xp:®eted to p.ro-
du0« a thriNefoli. inaresst in tke- growtJb. rat@,.« 
fraetioa llC eoatainst 10#0 anitE of Titanin S p#r gram or 
a^omt oRt l^ialf of th# vitsaia S eontained in the liTsr, as da* 
moBStrated bj lot IfS# fhe i^aal-s in let If9 riiaii# ato. aTarag«i 
gain of jpiir whidh proTtt that fraoti on IIG gontaiafe* 
ad some vitamisa. B» fraetloia 111, %© liTer r«eiaii« Isft afttlf 
extraction of liT©r with hot mttr» furjaisMt smffioient rita--
Bin 5, wh@n ftd at a 1«-?#1 of 0#Sg* dal3 ,^. to produs® a gain of 
i.8g« la lot iOl, Ratloug tit aM SB.G &hm that fra.:eti©ji 8B 
fat, at a Iwal of 0»OB0ig, per da '^ fmrEtigbed soffioieat Tltiiffilii 
B to prodti©'# a gain of at least !%• p«r ant Biiffieient 
Tit^ain G to prodiioe a gain of 3»4g.» or l#ss ;p@r w@«i, 
2fh© animals Im lot gtl rmmirlng O.SS5g* of fraction Hi) 
|)®r daj wer®. tmafel® to siarvlT® the eight weelcs t®Bt period,, fh® 
aniB»ls in lot 2S2 which r#eeiir@d 0*Sg.Sg# of fraction IID pli®. 
0,9gfg* of fraetioB SB mat# am aT®rag:t gaia of 4.61g* p.®r 
fraction llS Gomtaias ,B,5 mits ef yit«®in B and ll.,l tmits of 
Titaaia S f«r m shown hy tkt' data from lots BBB and S24* 
A comparison of tht rat© of grwth in lots SBt and 2B4 ixiAir 
mtm that 70 p»r ©®»t aleohol pr»eipltates mors than one-fo'ortli 
of thm Titisaln S ©ontaiatd .in th# .0,tairo-m# txtrast ®f l-iwr. 
Wtmtim B aat 4«f  ^
vl%mA,m # f#i> $wm.t t# &&t& #f l&ts ti? jg#s« 
vltafflia t tTm mm gwm ®f h#f liT#r» 11» 
la .fi«@ iati^ las ^at 111' m&telm a%o»l-
©na^tkiM #f Titaaim i ts %hm mtitmt* traatioa 
lit #@mtaiM mhmi oma^alg^tlt t^a. fitaniii § a&mtainet is %« 
llirar axli-aat, aaan-ftlag t® 1®I fit* Wwm tha 4ata  ^lata its 
m& Sit|, it aftaara %h&% St aamt alaukol fieealfitatas sfe@at 
tw® ama ©aa^^^tolf ti»aa a® awsfe iHaais f as ts laft ia aolm* 
ti©®,« furat-tamtfea #f a g^a® ®f fyattiaa 111 «s41  ^ f»@ta®#4 as 
airarafa gais 0f l«fg# pm waak im 1#% .ii©» TM aaaa gasoaBt ©f 
fifaetiam 111 »« a aanraa of vitiMis s ia lat t§l frai»©a4 a 
l^ a ®f ?#%.» ta^r ifa^» wiii^  iiia*aft fraatiaa lH ©©mtaiaat 
.6.»t mita @f irit«ei® i ,pa» gs»* tfea «aia tmm l&t tfii sbw 
f:»a@ti©a. HI ®«taiB»4 t*#® «»it» af Titamia © ,fajp graa. A 
asaaifarlaafi af llta tata i& lata iil ant Itt- iaasamatimtae t&at 
t© fa3F aaat alaatel traaifttalat aWmt aiaa tfcias aa maali Tita-
rnlm # aa Tm&iJmi. ia a©imli®a» t&a aliaira sariaa @f axf«yiffli«ta 
4a«@iiat3?ataa ^feat m ma aaa@«st*ati®a @f alaofeol was iaaraaaaA 
tM 0f irita»iia S raaaiFat piraaifitatiom fmm a mln-* 
tiaa at hm- li'rar mtwm% a^ousit wmmimin& 
aalatiaft 
Im mtl&m tii m§, ti4» fraatiam IMA, ma alasfeelia axti?aat 
tmm wiiola wkaafe waa fat. m- a iemaraa af -ritafflla »«, la arAar t® 
aaagara tka tttaaia # aaat^t llf witlt tha tita i^a. 
:f Mwm tala it uwpmm Wmt 
##.i41g.» ®f f3ea#tt©» f#r .:e«t Asr sligfctly les» 
•rita^a t tliam I© pm emt #e«nit mlm^A imtQ %h& 
U<m. Hr» 9f .1* OS lot 888. 
4*r«l®i>#4 »#airae«riti» dlat# aftt st0 ».fe®w fijaetiem 
3.3f.^  ^%mm 10 -sa* .li «it« ©f vitiiiia t f#r graa»- Ba«& 
silffletl is 1®| iSi 0*il »!* »f f3fst®ti®a 4al1  ^aisetet* 
friim s |»iftitt«« t&fi ftiiiai&is in 3.#! fi# tbe sua# 
sffismt #fit©ti©a It3» fli#, ©••©Sif* €«il^  @f twmtim SB» ffe# 
i« l®t MM %*!«*• m tm% -m is l#t 
iSS.,. ilit t# %f: twl@« CMI ta Titsaia §• 
a.s Tlttsim !• 
tfe# fr®m l»ta iif mk %M Mkm t^st ®*0Sg» ©f faPBslitm 
111 tit is#t waitMmt witmlm S to mistaia llf« tliarorngfe-
®at tfe« «ltM w#«fc #xt.«3riffi»atal. femt it tit »aom  ^
iritaidm # %& m gs.t» @f .g#4g« fsf lig&ty 
•f«f ®ifat iritamiii B far©® a 
txtritat t# #»iii«i ©•%• firft@ti®a ile •!© froia  ^mm srftragf-' 
gsia of ia X#t Sff aijff© t# 
a i^» ®f i«%». tft i» l#t fits# a doajpa i^iQii ## 
l^ ta f3ri»^t«t ia l»t» iii,: tti* iff.# ®»t tSS e&0*ii ^at m 
Wm m'mm%m%%m ©< &©#%©» «» .,tb« moaat -of 
mi& •§ a«t vitMila M i#at®ia#& ia tkt tr&m a iiog IIt#* 
fm mimM ia. Mt tii *t* mm gais ®f i#ig» 
fM# ptlm efe#!® tta&t 60 mmi mXmMl 8o»« 
•ritaaim i fym llS* fit* ^s«3.» is 3.0% tM 3rii#if:lir-«t 
•§#4g« ©f frafti@m UA m ® S-®iijr«#. ti-liwlR ©, iaaiaial®, a 
m i^m ©f s««g».f«:r w#«k4 tiii it%ov« &ata a«»«a-
lu €0 f®y ##nt &i0-oliol. 
la a tm @ii» h&m» tit B©t r«OT« ,Tltasii» § 
m gsm #f ua# f#t ®« tto# mmmm 
©f 1 im m%tm B'Si* fh9 mts- ©s iMt mti^ s mM & g&ia 
e f t & l ®  f m a t i e a  l i l  s o i i t ^ i a e - f t  g , 4  m i f e s  
©f Tit»ta, ® f&r tilt tats 1» lo-t Egg iiitl0s%« tfeat 
ti®» 2.8S •QoatftiiKit f«i- asits -©f fitssiB # f@.3f gr»* fli« aa-tiaala 
in let ®ff' ••0#:Sig» @f fi«i%ioa 3  ^&« a  ^vits-
uta t» fl^  »i# m. mmitmm 0^  ^ ftr l® «8SEtffiiimj^  
tlm &f im 3.®.%® , fit# m§ it? prm-m th»t 
th9 ®f ©mt®l|rsiaf s»t hfg aa«i., 
&hmti m mmM mmirn S m mm Mft is tl# &©g liw9w 
,fM »@ » Hoar## &f t 
a ©f f«y f JP6tWff#A a gsia @f S#ig. p«* ii««k 
ia, l@t tSS* la 1®% mtttirtt #•«%» tf frsiiti#a 18® 
m a ® «iit Mtft# s gala &f 4*Sg.. far 
fh«: afetft® Aata that f® ««:%• ^tohel ff#* 
-^hm^ twi®t as- i?tt«iii S ®a i^ 3ra®t Mg 
Xirm m wm l^ f% 1» s©ltt%i®it* fl* mts tm lot tSt 
0»t#g, ®f twmtim i$M tafar m. ©f @ mSL tmm 
% of o«lg« 
lif i»i# » 
it%0'r« iata #lw)w l»ls®t 10 §m «'«»1 
m© -filisaiia •# Stm m 
0«S8g.« ®f 
.ll:..«ig.-» |s:ej' ; ffe# 
f rsa &m gmm #f 
®f fya@%i®a :1$B p#-P' 4e  ^
§&m im 
imt® thm -mttmni 
t4f a gals of i4#ig»: 'P^y 
" aasft. i4i -3?#T®als tiit f sat l&at 
'f fet ia %lie tBm ©f O-#S0g* 
tttsmi.te' s to pr©»^  
t&t is 
ttjat ©f trltt jtast mlactA 
f swiiir iaetys@:t ii9 somi"®#& ®f tittmia 0.< 
iji#!- p0«t«p «a» f&mft i# ®»3.» 
0f Titaiaiii f ttif g3r« r#SF#otiv@ljr^ im l0t& tig* gii» imA tS4* 
tk# s'y«-r&g# 1® 1§-»M miSt'9 @f Titaaia # §m -gfs®.# MA 
@Q'Etai^ s 4«4'£LQt. f«t mits ^  f p9# gram« a«#©r&i3&g t@ 
r$s«i.%» ©f 3.#ts i®i- as€ §©4, #*• ««t si?t.rag« ®f mits f#.r 
garsffl# 'til# f.|i '«3£t '^a©tl@a ©.f pewteir.^  a® 
y«vi&i«4 ^  #®ffifsirikg rat«s $m Mb $QS bM s0€ wtik 
gfuwtlt ratii® iiB t»%» ti$ m$. iii» 
ms •»#»kteias tit# f3ma tw.frani ®f a.#f ©ft 
@1^ ' gir^ sa @f fk« .aitta. im !«'%«' MM a&i in>i @]^ov 
14f %m mtm ©f tttsaia t f«i? .gram., 
t&is i» irltmitt § s^taiaM im whdjr 
f0W€« ,^ fr« wMslfc frsetiwa Ml w«« pr«p8r»4, 
f^: mtlm# t» mil. #f ls'®tetio» s.tmia»« mmf 
sist.#t &t mmtm 5.S:,. »s3.t mtx^m lift) i*f, 4. ©©t 
ltf«r all 1, Tai^ rimg @f »&t«rlal®' ftamislitag -rltMRii# 
>• aa€ 8»t tetrim i® #Js# fsrfe»» fo04 m$. waW was 
luftt %#£®3?# t&i: s:t sll fhm mmA in Ia©» 
w«f# ».«ti •oa ia up to nm-
fe«y lfS». fkt «J l^» ©m tfe® rtwialAg mm ^«pt oa 
siiairijftg® foy wv«ii Itepi foll^yimg fartsrlfcidii a«ft tii«» m tw@ 
m9h fifi" iBii^  s«t#««a  ^mfil w«»t4» iwar# all®ir«& «Bi«-
f:&m M-tttrs mtx. y@wig t&i tsar# at i®. 
Sk«a% a» » MQ-mtm #f B § for iaetatioa 
.iagi«r.3»;ip#« »ffl®8a3Pi:a*t ta W mm @oa4m«t«t b|r 
t»e#f«mag im%m fmm apstiss %® 'fefea 
psti€»ii m %M tar  ^ p«r ®®a% roortaiitf-
m-» ii#i» laft tifc« if^aMg *#!#.% #f tit- |r#«i^  im© .t4#gg# in i®% 
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f«2f »»4 m,4 •«#»%,. a uofflfarla©® &f tm 
tala ©f %hm l©til 1». t&fclt ?II mat S f«ri?, @f 
t« »©!"» %k&& § f#if»t Qf smtmlmrn Is. 
emppl.«»etttittg m iO ftr #«m% wlfe«al, ti«t| ;iNit f«r @«s% ®f |*a8t 
is m m&m it t#r ®f amtt0lsv«A -la 
ftrnfflpkmitiag s .i§ e#iit wmftt. sfe«s.# jei^ s.ixlts imieatt 
thm,% So pm mm% ^  ai.ffiet«»t 'fitamim », eoa 
t.fe®. aiit-o l^sTlmg ^-rde««F Saffl#. of %h0 hm% Bts^M 
vitmlm t$ imkm ^m&t imm ts 
ii@mt.iJig St i® #««% whm% ratioa» 
All 3?sf©iftti .i» i®.¥I# fill «»# traasr 
f^m:im ti^m mtl&m t& 
i^ tal rati.0« « tfe* ©f. fartairitl©m» tixtj per .®«st ®e 
allwti .tl» t» 1^% ® mm ^«ir tritto a®, avtr* 
.agt wei^ t ef i®»Sg# «ii a of i4«.t f«r 
ptr of smmt *a@. «i»i. f# M ,]p«r @®iit ©f ia 
ratiea ®4« ffee y«mg ©» Si ^4 a @f it«ig.» 
mA mm9 ©f %li«ai t&« |"»a^ tsmm «!•« f«®al#8. m r&tim ti, 
»»%«ia«a W #«»t tf .^ aat t# ft» •ttb-t @£ ifeaat» 
fcai a wtaidag walg&t of 6f*0 .^ a aejrtalitj @f ««r# f»r 
A, ^»parie#» of tlii Aata ©f l©t« ii: .^.. S4.» aa-ft .»$ latiaatae. tfeat 
6t f«r @.(Wt -Qf-mmt 1 @ f@f 
fair la^tatlomi femt a M mmt jr^sst ia©.ir#a®«t 
t&# 0f t&a ^re-awf at w#a»tftg ant tfca iao3?talitf 
@f mm f&mgi mm, a  ^ttir ef f'^ st «%lll 
®f i&i ^Q-mg* 
all .iatit ••yip©-rt«ft, ,tm  ^ %w.i M, iwi?# tmm mtft • 
3f&i»^ m tM «i^ri^i»%&l mMm*: ®&« .g^mth m%e m mm^ 
mMm ia %M® groui> wm mhmm, meiwal.*: Mmm&§mtim wm moarwO., 
m m%±^mm* "t^w^ mM» m i*a:|i#s W^ -mrn^ 
talafti. m wm t#ttt #f isittsi# h$M m'-mm»^^ m@mimg *#l^ t ©f 
m*&g* -m€ a aort^IHi' &t m pm Mmt* ffet ,r&m$ m mUm 
34t,» mi&h %Mm mm m m%Um h&4 a mmuing 
•m»igkt &i $4^mMsm 'wm » -mi f«3f #•».%•. fli« jreitag 
m. ratl@», W ii»4 th0 M$km' mm Sklm mm gmmtm 
wmmlmg w^.tgktm ik« t» tm. ,w«sEisag w®igfat« wm- ifos-
tm« t# ttei' jr^nftg .wSmO.* la l&t W %mimg  ^ wmhl^  
%& »iiirriir« t&t tS i®f.s @f tb# f^aal## ©a mtim 
fl i f,#ir «%mt ©f .fl«i it ftar ««at #f wtet»% 
wmssit -fomg wmgk-im it•%•# art tefiMf » i-«S 
««ai,,. t«m pmw teat of ^mMt I^m M fsr ©«»% of w&®at Sja rsliea 
m mwMlmM. tk« tmaXm Wm% tfeis ritti©® %0 mm ymm 
wim m. a¥»^ge. w«4glit ©f aat # ffiorteliti' ©f S*f p#ir 
#a jeatlea whiMh :®-steis#t 6 i#r mn.% ®f 
flag @® ««al of ifetat*. wtsai«t yomag with 
m Biw-mmm «§•%* aaft » «ar6®3.lty @f S»t f« e«s%* 
•ffc# w«%lit a®ft f«r ««it mi m* f0W  ^rnmm 
mtkmB yfJitivtft fiitt«» l.li» 1# f®* mm% ^at®* 
t«t' mm% #f w«e#  ^ .®at i#i ,f«*-
•««a$ fh* tftls-t» II 
-80-
tjtet & 60 mkmt ratloa is im sosift faetor or 
jt.a,«tors me«»8ar^ for rtarisg of Roraial rats* SiB@(i 
til® tm.t&T ©r faetorg are l>®fch. jtast auA amt&alawt 
|r»sl| fcta- fattier ®r fa#t©r® m% i sat mt 
tiiaaia ®«. 
si.«i foltsfeing®.,, wto#at gt3«.- rtei; 1>raii,, ana #©yb s&m 
as ®o«r^s  ^ti%@ffliws, b' sas. Q- for la^tstiea*. 
4«.te frisealj^ i' la fsfel#'X-'W»aft: o^tsiiis^A from £mmim 
fea»«ftrr»i fr« mtim to «tfriMatel rstiQa-€m 
iiii« iif ©f m m%im wmm^ ^omg 
with, m. air«ritg# wiigfet ®£ Sf..».ig»' a laortiaily ©f ^»-6 t®r 
#«%* fit# amittom ®f 1© i«r «#»fc ^«ast %& 10 
rit# is tk# ratlaa @f let 1404 all©w»t ttn 
»!#« tfeat. t&is mttm. to w#«a .yoa  ^mlgkiMg  ^
aalL. JteTiag a martalitf' @f i*# t«r ife« &¥.®ragt wamaijag 
w#i,gkt ftr »rtal4%jr ©f t&e: f:0aag.». 'sfeos#- ©otittr® r#* 
ratisa 141# wlii«fe lO' «fst w3a#st gsm.,. wirt 
4f*4g# aia §fi»s f#r rgsfitttwlf# fmn -f«r @®at ar wfe«at 
$»wm. plm 10 f«r of ' is rati^tt MM Wt* 
afe'lftt. »ot^ra't© yo'»g with aa aftragsi ©f t6»ig« aat 
a aort^Jbtf «f ,f-®aaal«# 'm ratio» 141  ^ wiiiisii 
#9iit«i»#i 10 f#r ri#t: l>r».,- w«*#t yoaag wi.tli «i mmr 
••si-
age weight of 46»fg* ami a aiortality of 44»4 per eant* Katioia 
14S4, wbiah eoataiati 10 p«r ©eat of rio# toran pltt# 10 p«r 0«nt 
of sutOQlaved yeast allowet motbsr rats to wsam young with an 
aire rag# wmlning w«ight •M.lg. aat a mortality of aero per ©eat# 
ihe average weaning wtight aat per ©eut mortality of yoimg on 
ratios 14g, aontaimiag 10 per #®mt mrm. g®:2®, were aat 
48*0 per #eiit» respeotiTely* tea per sent of eom geria plae 10 
per @ent of autoaMveA yeast ia ratioa MSA &llo*e4 females to 
•r®iwr youag with am nverage weight of aat. a -mortality ©f 
:0#.«8 per eent* fhe data .of lots 140». 141.,. MB*, ajs.t 143 4«aoii* 
strate that 10 per ©emt ri@e polishiags# wheat germ, rioe bran 
or corn germ 4o not sapply a saffiolen@y of soae nutritive fa.otor 
or factors to ®mpport aormal laetetion* the -data of lots 140a, 
141A.,, ant 14gl temonetrat® that the sMition of 1.0 per eeat auto-
olavei. yeast to 10' per seat of rioe polis-hings.* wheat germ, or 
rioe bran inorsases the weaning weight of the yomg to about SS*0g. 
and teoreases the fsortality to lest than 10 per eent* fhese 4ata 
intioates that 10 per sent of rise polishing®* wheat germ, or rioe 
bran, as the sole sourees of vita»iii» 1 and ® in the ration 4© not 
siypply enomgh vitamin i for norml lastation but to supply enough 
vitamin 1 for nori»l isilfc seoretioa* fhe addition of 10 per ©e.nt 
autoel&ved yeast to 10 per sent of ®orn g^xm in ration 143A did 
not inorease the weaning weight of the young to normalj so it seesis 
that ©orn gerai at a level of 10 per oest toes not supply sufficient 
vitataima B -and 0 to support norml rear.in.g of young. 
^xim whiMm m mwfma 
• • #if fitsffiSjMf 1 aat  ^ 0 tm la#tst.l#a 
fslkit: hi in i it i» 
%••& tiii#i^ tli9s«' ILatft im itt&il« It is eitff^Xl 
%m th.# tmt tbs%^ lsi.M%i©it •aeiHita'is of fwai.ii# m 
m m$>t:m m 
mm l? i^##l^ ii^  #f f®®!®!## mmlflmg %lm 
mm$ fli® f Iw f»:r -ttRt .&m1©|r3.iw#t aSll;iti#a 
•sf 10 pir #i»t &mt0tii.®rta t# mm^ »®tm% lilies 'rmi** 
SIS' grain# fwttoiT Imfsw#®- 'tiBt -wei^b tfe# mi 
nionajti^ * fb# fa%3.# xi 1^#' 
ibat •ttrftai mm a -ttsr# c  ^ vlt^kia 
.1 vt'tMia i» MmM ®f list- feaa? grains sliaAi-«t 
iri taa-in. 1 %& at a t# tfe# 
si®ta.gi[ ©f filmbto 1 a® a- .fa#t#y ia 3^ @lati.®a 
fit® irtat rat®, traasfarrtt 
m% ]^mtmi%$,m £mm %lm mM,m a- ya%i@» ^mtaialmg 
i§ ]^m @»at Qf 0l^m mm m %t .i«i» mmm- #f vitsaaiss 1 m^. 
t %$m im 'Itt -IMm Xa 
mis «» %i at®  ^ratioa m^m ft* li&« f©3J.®i»iag 
ite im, 1#% 1844 ,r*iMi4-r«€ 
€& p§r m&t mm tbromghmt tii# l6©%,attoa ^riot* tfei 
of ,|t>a»g wts i6».s mmt, mi.. m& m^mgA 
wfi^ t s.t wmnin  ^ms fi#%# la. S®t ifiti six mm fft 
tia«' stttll mtim mtii Um 'm^m 4^s ®lt# • at tlii# 
tiSi». I&a w«» '%Q tfe,# iO f«3: fallow a i^ra 
ralisa*. -mi* m# wa-t r«4a@«4 to ^ 
it*E ftr aa€ tfe# av@.:rag® iwi^ t mB ims3r«as@t t® 
4.S»%.« i^ iac fsfflsl*# i» Itt iBS3r«  ^ trassf^rrM from lti« 
mtiam to a so ©imf. #0.m afatiea, tfce ,ro-wg iwws'# 
foarfcs#m :lte  ^ la tms ©f »t,» tb® air«mg« 
'w«®ai^  ms 4®*sf.« ms 11#1 per 
«as^xi®i«tfe ©n^ i^snt 1» f»%i« ix'i ttofe tit 
w®aiag m:l^t &m. s^rfcality ©f. rats mm 
fef tai# tlwi %% mmk ti# atu^trs «# fmm %h% st©«k 
t# 9. to ©83pm 
tM Mtmt m of suppl««tiaig @om» m€ 
Ttm *t%k wmt&m mw-m» &£ i 
43.x Xa©t®ti@a &£%m mmbm iff mx® 
aixwt'ibg t& »^.ia m. simtngm fm mmm da^s ' 
fsttmritiok* at »4' of ««r#m imym: wmc0 
plmM ^oa tw0 si#-  ^ f#T ii»li «#»#»:» til® fotiffig wa3?t pla##* 
ia a ^»ail fatt i* 2: f"' int;.li &l$im Mgli» $3i® 
mm »4 ttai- ,#©«ag @» ti® wmn. wmm 
iifcSAiiw 
»ifmt #@iit ©f im* '-^ 1^  tog 
.s«3^ - @£ -ifc# m 1» m%.i®a iff,,. xiii#-
fjfe# aartalilf tm f#a«t «»» ?6»4 ,jpy ml sr#ysg« 
iwt^t *««• is itife tis-lii# ®ow@«.©f tl» vttmf* 
mm B nae i»$ f«r ##»$ ©f :|14» fii« Betiftx-s-
m-'%Mm iim%%m:Wmm afel# %&-m93! qi^  m .^ ^fi©wg- ©mt ©f «ix 
««8i q£ m ti.# mti®a 
IPiiMit & fms-'k% t# iwi#®®6«ful3iy» m 
ia i®i« #f -fitMis t ia %li# t^m ®f 
l^ l»l iif.#!- m m. »o3.t «ou»« ©f 
vltoia, M tmmlm- %»• '3r»t iao-»al 3r©aag» 
»iit03?*tl« tm .iatit #f lots 193, i;C®.«. &m 
v |ittr #f ^Qtlm som, m :ri®& ®f fttoin s 
i^m m irl^ a^a #» ill t© ¥ii f#.3r-
3Pl®¥il^  teta frem tit* 
SO f«r •»% «f .ftll^ w mm fXm pwr #«®it 
air«e®|^  @f -Si^ ff.# a TOirtalltf etf #*t f«Kr «»!;•*  ^
m&m i» i®S# wm%im «©iif»imisi 
s0 #«a.t jr«ll« :ln3r». fl«t 10 t«r ##»t; ©f aat#el®ired ^©as^ t 
t&eiir y«iwt wltt m mrnwmm .@f ei#0g* -sst a mor-
tslilf i»ji f#3p #>§»%# 
%# yoi®f  ^ #» ti«%« wim m vmrnim 1 femt po®!- is -ritwia t, 
ttet 4i« irnm fill## ifilk sr&mm» ifhm$ rn&thmm 
•> 
m 
f 
t 
s 
pi M p 
... ^ 
I i 
p 
3 
f 
B 
5 
0 
f  45-
qf 
i  
4» 
"h 
i 
i 
I 
§ 
# 
1 1  
i 
S  I  
I 1 
^ I 
I i #' fit 
i 
h 
0 
h 
f 
m 
4 
•m 
a 
s 
3 
I 
##. 
I a 
§ 
«t 
i 
«0 
m 
0 
O 
a 
m 
§ 
s 
I 
£3 
^ % 
l-t 
• © 
i <w 
m 
w 
I  
s  f  
* 
» i 
f I 
0 ivl* 
1 
I 
H 
t 
f 
s, 
S w»f 
•s 
I 
H 
iti 49 
• ©  #  
I  
I 
•« 
m 
m 
• $ 
4» 
f  
s 
%l 
s 
I 
I  
49 
m %« rt 
4  I  
« © In-
psy ill# iata tmm !&%& t4f» t4®* 
is£€ ii@ ffi#:%liiiir w&W 3tm»iwMg a 4i«t rimk in vita# 
Sim 1 %ml- l®w lit. Ti^miM 'i- 'M'SJI vil-l m- %mf ritmtm # 
@ii& wt »-mmm: &£ i ia 
fiai&X t© p'Qms^ W&mgyM^ Tmmi^ m smmmfTetJklsr tm l#tif 
M4& mA ifi0 &». im 1.®% 
;iteli: •:«?£*«$ •&£ il;» fya#tl®a 114.* llf#, «a4 
liy|| «s »mwmm 9- t m lm%&%im 
im i.#tjs MM »t t#i .HI* 
tbmt 0,#&#$§• ®f SH' ^pm mi wm imiy with amt®-
$uffi$i<mt Titwisi B %& m 
gmtm ia li^ st 10*Qg»- lxf#rliitats itl 
f«M.« III 'i^ 4 t3yi^  f&l^ lf If l&;at %» #a  ^  ^f3?9,i&tio& 
S®. fmi. Mth mt, aiMtiea aat.o«3»*«4 i^asat protasss . 
m gsim. @f i«#g« w«#^« . is^ta. pre¥«i fsr&O'* 
ti#m Si If® 1^« '@.t f@w tiiBM: at fdln&t im' Titielm M aa Tita?> 
iKiE i* latft f3rii0«m«4. ia iit9« %imt i«lg«. ^f f2"&@ti@». IIA 
f«;r ir&t ptr &s & aoasft# of iri tsmitt # freimsjes- a gala #f 1l*©g« 
f#ir ««i«k« %M MhX0- If l&at: 0«%« @f 
.,114 «Bfflit®-- -Ti'twls *'f©;r a gnim 4#%'» p#r w««^* 
^«ml.fe» f^©» l#ta gsf-, its# tii» t$f» si»4 tS®, a'a l^# I? s^ew 
-gf* 
Tltaaaia a- Si»li m a«g3.lgifel® Tltemlm B 
A &f tlit Iwfcati^a 4ata ofetai»t fd^tlaag f ra®» 
ttoa i® plm faetlom llA %© %Tm@£&TTm tTm 
th9 rntom mtloii to «pe«i®»mtal .i^ tt©a m t&« 4®  ^  ^'pmtw^ 
itieii, is tm Sa%.3«- XI?» • en yatioii ISt war#, 
a%3.e t# r®&3r n single y@ssig,. , la giiEferiiisiit® tf€ &,&& it4 eaefe. 
feaaal.# r#e#lT®.t ©f fra®tl#m 8S f«se i.a  ^as tk# toJjf .©©ure# 
©f ^-Titsfflias B' i«t. flits :rstio:a ig^taisstisfadtory fer norml 
mmrtng: of yornig* as lit by ©. w^mlrtg '©f -t0»4g» 
«®i4 a aortalitj -c '^ $^#0 p&r mm%. la l.#t BW am a wmmniMg w#lgfctt 
©f m<S. a aertalitf of ii»:t f#r #®st ia lot BM-m 
HA Ciriet liof liT®i?) at s lw«l m high BM 1$ P%T mn% faas 
proir«®,, 1®% -If ,^ XlII#. U %« fer -RO'Wml Ijactstioii# 
aKp-®r.i»at it« Ifemt XmMgm &f fraeti®« io«« 
not fiiraiab saff l#t«st ^ .tb# iritasita 1 demfliix t© ailw a 
wal#, to ir#sr lioim-sl fte#® 4w«loi!i-©t ®f 
tfe« &1»4 i#g8 »' 
Is aacp«riffl&at Its, mmh itmntrmA 0*#iig* of ffmetieit 
ii fliw 0*gg» of f3rMti#ft llA-m Sfc-6 .«?#»§« w«aiiisg wil^ t me 
tig* ant tfc® sortality «a« tf»f n#r -©set*- leliterg ia let t44 
r#0sif-«i. e*2#fig« ©f trifeotiea $M flm ©-*#§» of f3?m®ti«ii 
yomg li®t aa sireamg# mmlm weight ©f fO+fg.*. m& & »of t* 
sliti^ of 4$*B per &mtm tli# ©f tfei fitamin .B 'mmplms. ia 
m%lm -MS *a# 0»tlS.g# of frs#ti#B tS flw O»f00g., ©f fraeti&n 
IM &a^* fkts# yoiaag '%bM. m, mm&gm rnm&lm w«i^t of ®S*fg,# 
s-sir-
«itli m 44«4> .la arati'Oa 14© as mm&9  ^
the witmSm 1- mmf%m. m»: of f-ta^tioa iB plm l*Og». ®f 
.fra©tio» t«r f@aal« t&w&g m%» en i^s mtio« liat 
m ®ir«ragi wt«iag *#ighl #f g§»Og» «4 a rnmtBlity ©f Sf»S f«r 
#«»%• fwsl.ta itot @f frs#ti0ij. '.si fius 
m£ llA is i®t tsi mm t® y#a.r fomg *i%.l m m-wm^ 
8k '^ mi^ % -©f a.% it Aiisrs Witt m of 44*4 
ffe# aT«r®g# «F««tmg w#i^ t s»| f#r <i®at swrfcalitj la 
Itt if© imS' 4§*.ig*. sat tf,4» »jw®# of 
Ti Italia ® #®atl#at wm 0»Sli0« ®f SI fl-as 3L*0g* 
fxa#li0» .XM.* 
t&a »#«## of $ #<sait3.« i» mtios 2  ^ms 0*ilSg.» 
®f ffwlita iB flm® 3.§ f#.!- .0«at 8.ml@®lsy#t Tomag is t&i# 
31#t ail rnf mmgm wiigfet ©f at it iai^ a mi a «@rt;aa...it|p-
®f lS»i f»r la #jEff.3fiwtats $fi#, tfS# t9i,. tl? 
fwal# ffi'al.fM O«03j.f* f.ra.eti#ii ®i pty da^« Baoh f«®a3.# 
is Itt ft3 r«.##iir«t .lU? |N '^4af* f&« .f i^aalaO' 
ta X#ts t '/i «t MM M fmMm 
&£' tm t^im mm .!«€%• f«y feaal.® f#-r 4  ^'ia 
.iff# tfe# sir#r» :^ mT% 34»lg»» si«s,. 
is l©tg gfi» .«4 gf?» ftet 
f#3p #«at «0.^ tal.l%y «« i.#t4,,. l§«i^  «a. im. tm mm"-
l@ts# f&a »%#¥# ist» tJtet, m %lm- &m^m% &£ 
fwm%im lif m fymmm wm i»#3r»a#.#4»: wrnigm 
@f ,y®ii»f at w#s»iag, tkm .««at ffi03Ptal.ity tit 
m% tmrnrmm. in ali #»©«»• 
tft Safel#,,, Xlf tiBtojattratt that a s©«e# 
of Tit&s^a sa©li a0 frsetl-om' iS,. #©#» sa##««:sfal. 
r#.ayitig,of ^rats lisfata fst s* selt mmm o£ t^hm wl%&f 
Ilia, t mm l^mxrn , It. 1® sls-a show t&# tots im fabi# XI? that-
&t Titaffi.lit §,.ai .ft*aati« ,11A# fraatlaa IW-^  ^ qt fras  ^
tisa llf f®t «B tli# »©1« ipommit# ©-f %t TitsalE B ©©ffiipisx*. in 
ao% allow mdtmr rats to  ^ rm  ^y©i»g.at a asiml rata* fhts# 
4ata fiirtfetr 'Am^mtrnt-  ^ t.ha.t, •% least six timm m vitar 
min S pirn© tt-r# ©r sis: tiaet.ai -rltaiia 0 as are a«#fis«WEy 
fox asrmal' gxt*tli af# f^r su©#ts@£al jeisatlug y®img« 
Stsil««- 0® j«llw mm mM whmM smffl«a .^tt4 vith fm&tim SS 
8®-i, frailties'IIP  ^m m&m&  ^ ritmlm S aa4 § foi- la#tati@a 
trastloii, iB f«t at a.lwtl ©£ 0»llig.# vm f^a&l# f«r aei-
*a«. ,®®t al.l# to st^fla-ffltisfe a it ptt #«t j«11ot ©oara .3fali#a, -.-m 
i® t#aosatmtat. "bj tat a fr©® l®t@ imft ill fall# Mta 
f»©a ls>t 110 .-ifeaw taiat l.,S6,g,. of feadtioa fessl®' 
ie #ff#9tlT#- ia a iis-l ©oatsimiag iO saat 
©f ,  j t l lw  A 00  f ta?  «# i i t  i f e« i i i t  i ra t iaa  mm &wQ^ . s l i^ t l^r  
iaprsirmi. lijr 0«fiig» -of fi?a&tl.@a SB:,^  f#r f«al#. p«r ts ,^ 
a®S03?-iiiif to 4sta is' lots ili' «i fh# aitttioa c£ a 
.«-affl«.»i^ i #f i*ttg,» mt fwmwtim 13f f«iali. f«-r Iter* t# a 1 
fi® y»t;isis# im l©t l^«rst six f«ai« srsts 
%© wmn thBir yoaag witlb &a ®r«mg« w#i.^ t ©f sg.sg# ai^  ger® 
ii«r &mt »ort&lily* iats ia Wmhle X? @o»elm8ivs2y 
Vtmte fcfe«. failiira #f tmrnX* w&%m t# 3r#ar t,h®lr yeimg m & 
wlatat ©r fulldw mtim to fee tut t® a t«fi©t«ney ©f irita-
aifi S aaa not a t'«fi€i«Bw- Titsaia 1» 
th« ®.T«xag# kj«®,§l@%.ia sf tJi« ibieM. of rata 
©m & mimi- grata «4 ®ilk 4i#t m® r#f®rtt4 liy aat 
Itiltr tfiJ t© 3..S*ig» i0®#»©-#. ®f fel®®4, ffe® sa®# wtrk?-
»3P« f®«i4 til® hmmgl&hlm miwi. %© f«r 100©*©* 
at fartirltiemi s»»i.a graitt&lly auriag %« 
ls@tati@« j|«ri0:4« ffe.i® amwffiia %s«. @oiMii4er#;t fey a®4 
Miliar t@ t>« a pliysl®l©gi#8l m%hm tfesa a pat.h©l®gi0&l ©©afiife-
tt©»# A 4«fiti#m  ^ia tie Titaais t «©»fl«x was r®f0rt«t fey 
iiir»  ^ ami lalfctr I Hi I t o fisitai# a 4i«tiirliaB«# iM t3ft» 
fe«aat©t®i«tie ©f aarei-i^  r®w*8* sir#, klfc,. @»t smitk 
lllil a »rk#i mm%:& im rats tiiat t«T«lofai skim 
l«»l©a# OB a -ritsmiB i i^l4r%.» . 
tl». «3^ariwst® im Xfl war® tesignfid to , 
#»t«rfflia« if •h»a©fl©%i« af Mstatiag' wm aff®Qt«lt 
fey %h% ritmSM S $m%m% ©f tfea rati©a» In tli® axjfariinaHt l©t» 
'IM t© lii' «ia£ y©tii^  wtgm^m tvmikm- »lfta, f&wt a©a%its. 
twm tk# ®t##it iprntXm te «3Eg«3p,ia».-»%al 
mmm mm ibt 
(Sli &«!&#&• fit sa^ttft tot m. mmrmg* hmiigiMtm 
fs3.» e»t m*sf«: f#r to ¥«gimiag ®i4 
f«3r aft«r mrm  ^ IM® r&wlmm m%i©m* fit# mmk  ^
&§» f0r fmAm m% %hm mm %$•*&$* hm&glehiM 
f9X ®f ttot fys@%l«al.ly «©»-
Btrnl mtil f ^ isk2,-«3 mmm&  ^pr#4ml»f' aat 
it t# lf#t, aaft ,13l'#4§«. f#r 
®f %l#©i ta m»wm  ^
• Sk« Im im ali tfe« 3.«%» 4»risf 
Ik® lm&tm%i.m f»rl#4t tet mmm afftajr® a« afpr#«la%l» 
4lffw«®®«p ti», :mm%m% tfa# m%m m the tiff«3r-
% @f «3q^r4»«ts iit# SIO, $11,,. iM», S3.S, smSL 
m,4 tmalm wm* txmmtmwwiM. fr« m%mk mtiea t© %fe« 
ir«M@a @ft %m n i^i liraogisfelii 
»tt« »aA# #». iir ana «ai»1bL 
to 4  ^ tfc». mmw&gm vsla## »$ 
ffixtmritioii ir«r« &st 
U*&§* m» W»#«» is i««,, SI®.^  ill. i'l«t »!»», aat 
i24» ®»twitt«it tit: ®f 
¥l#»t ia@r«»ft«.4 wtil •&% fe# «a* »f %® 3P»riM fefe« 
•rala## wiif# ii*ig«.» lSw®g#» !#•%•, lf#@g, m& f«if 
@f %Mm. tm i#tii iii, aio  ^ fii,. «ig.» sii, «®t sm», r««« 
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WiMii&tr wmm If&blft 1} t# l»9 iibat mQi"# 
in t'ltsffiim i '^ .9» im vit^Qtm t* :Sii» is -im. ^mw&l 
M.tk in iralmi «f 
§:«4 m£ ritmniii § fmt g^m ftm iM twim- m .gir«a% 
:iks is^nM -3r9f#rt«t hf msft Mut if$}m f 
f t s t  ( i s )  t&mA-  t «d  f« : r  mm% f«0  9«r  &f  mhmt  
S^m %» t® -tltaaia b fm mimtmf" 
mm. im pigmm* i^wm f## mmt §mm m m »mmM &£ fttaj-
mim 9 ''mma>% %m mkB*. •4&%m fr#-8®atii& im 
f#l4# is mw£im tiet iftffmltn  ^iiirmsft m&a cfk 
mw&. &#«##• i m.isat tfi^ i iirlil4  ^
^m9t %» hm m i€ 'wt%Bimim 9 am 
Ii«« &fpr©*l»st«3f  ^ iimim m f#%sat Im 
ffii® 1 m as#-er4.iaf t» W^& 4sta ia fabl® 111,* Mmstli 
Cft'l f@a»i i#© mtlMi mt 1 
fiOii l»:© mi% ®f fi%Mita § f&t- dt wim p&li&U» 
img«. im t&:iii mrk kB,& a vifwim 9 &£ om mwA tmi-
l^ i^  i|l»iMi as. fs t^ -m& a fitay»i» f sim tlffiaa as 
a@ 'itsjkmm 1  ^Iliiiiii3.l.« M-timmma- isi 
ritmim B aiat Titoift # mm 0tm^m is ^i#« f.dlia^ 
in  ^ i» 0fmt' m ^ mmtrn fi^ nift 1 ia fraae^t in a 
h%§Mtt' #:(^ aii't^ ti#% SM Tim tuam in i^ aa% §mm m 
Ihts- inntaaltlr  ^ l iri^ l» t ®m%m% .is 
rt#« pi^ imhingm  ^%& m mwm 
all# ststftuig m%m^€l %km nfctat $^m m tm: thm 
©f  . f t f caa l ,  aaEt j -a t t i s  o i  w i%mim M tm*  tmm §•  
% mktmg m% ta 
it|- i»; »%x&m§ mA m fml.l«r*« marth m ®orit# 
:a«ir«ra3. hm .^ %9m alfel#' t© «% t^a m^mmm  ^vita?» 
ftia 1, with a. Tl%»ia ® «©»%«% Im t© «aw* l«»s &t 
to irh«s% 
witl IS #«a% atofel, ms. fo«B& If  ^I©##®#- {Mj. t@ 
ri^mm. 1 %mt; t# parttin®# a# growth* .lem t^mia «4 s&«apaab 
if J mid iai «0 -ffix #i»%. wk@%m ^m% as a 
«#«apt«.  ^irita^a B i# asfiftBf ».t»tal« f®r iritafflia §• flkl?* 
%mt a «tr#»g al®®M#iii. wim .p l^iaMaga was feiait fejr 
aM Cl^ l U M ail® %# fraMtii a as^wl 
®tf' 0tm%h m mlm »#«•#« .ot •.^ #, fi-fewiis 1 a©ffifl«k» mmm 
am& l-ti|» If wiLiaf «t «f tfet 4iffsr«B®a« la aol®? 
i®. ai«#ife®l m. mi%0w% mitrn &hM 
to firapart a «««?#• sf i far## f3^m vitmtm t» fli# 
ai»®rftl0ft m iritantai' 1 m&. S i .^ twmSk 
Saiffloa «4 #i»ra?aat CfftI t# .i»f.M«»i#i,. ^ST •oXm  ^
%lmt mmSmm aft##irf%i«» $f "ritMim i at #.«§ a&i liaacisim 
ai»-©rfti®a @f f at fl SEtirastio-m wl ^  fS t«3P 
®«Bt a1.#@fe@l,, f^ attieaati^ a iaaft a##tat#». aM ai^ QSptiam 
®»: aartfe was %i|p t^ a ii4) t® %« #ff#«tiTr# i» 
•-ffc • • • 
a i trm Swm ©•# Witfe #¥1? 
as. alw# it Is titfitoit to ta®lsia tlij» galm 
mii# %- /iiy 1^1 l.et® mn. 
tmt .m» iDi im%» UM  ^ im, if4# mx, 
ani. til,,. iixi» tfc# pti« i« wipit 1^ 9 ir 
mtti: In tkm wm f»ir3|r ««!»#.%&»%.» It is iiiife«r<is:tj-
%h^% aalnalu la i®t» ,if4,, 1w». ili 
0»0Sff,« ii f#* xai f#jf §MW «»t »t(6 e« a*«rag«, f®l» ©f 
4»l.g*t 4#%*,, i«t,t#4f» ftir-iwiek* ar«sft«MT»lf# Aalrol® i» lets 
.pi wmwAMmi §.#iig« ii mt ]^r tajr sdit: 
s g&im @f 4*gg4 8»# i*©g».f . Tkmm .tata »iigg#8t 
tMt t&« nf i whi^  tw mimaXm rit®»tvtt *a» 
»ot f3fiif@irtl@is^ l t@ ...liffidmt ©f fr@@tl©» i» f«t f«3r amijaftl f«ip 
4 .^» fteli0# Iftsal »%,ioa alg&t fmrsisli -a 
10^11 m£ ®#. 
t§i t@ iM III) '^ t ^ oJi®l 
t3etifs@t»4 mm t^m %m» t tma ]i#a@k«4 
wim ifstsr a©i44fi«t wlt&. s#«M» tfels is im mgsmmmmt 
t&9 i^f^mlts  ^%i#lL «i^  '&mmm lit)* &&& 
Cl®.!,, %»!!»&» a .^.Sf«l» i.li#!.,.,. «t i«i lt#)» 
hmm mkmm tU  ^  ^HMtia %m #t tiM 
ia »1 flms hmsml 
mttBm mmimimlm naffltts-a mmlS. 
sas®ftS •&£ fltiMStsi. 0 iui' ii^ ssB. 1  ^Ht# ssiiiISs im 1@%8 i©i^  at  ^
ifi#...iii-l i®t sli ill# it i« .f0#si%iig ttot 
i .^#: 'ibft:#t« sira».« &at 
hm^^mmlss' lti-l« M9gm im&inlim 143.1 £&wssS. tMt mstm 
wtrnmM mmimim vMmim. 1%  ^ iii' mm 
%«kliiji«i m'«  m^wm^-  «?  im  wt '^ms .m 3 stn  ^
£ft»» bhmmem: m  ^ (100)» mna i%m} flm 
©njra, mtmmh %® lailitfeiyi-- » a eouitit  ^sair%#ii|r^mt#. • ia vlta-  ^
»£» 1 &iii t mw^»m ast Mmem: (If) 
«i« rl@# »%air«fe ta. vitiaim B/«t t f&# gy®inm ®%taiis«t 
i» l«tii gi$ ami til, i,« f0#si%3|r t# w%%mi& § ##atai-ii«t t» 
%« %m$$, m l^m  ^ tn & 
mtiea »m |^tll#s- vit«iii S wttiteml vltmiM ^ ®iB^g#eta tiiat 
m »%w '^ of iM %h» 
l»aii8i^  ara%i#m t^ $h% 0km tl^ i» Tltsiffiim S* 
ift ££ 'Skm «E%irs.@%i@m wItM f.i pm @mt 
».lmh&l %& %# mmm i&.»*8eipiag tt® i^tsaaiii 1 %mm t&» 
d im fmst, ftrntt r«sl4iM.* frasti^ii iS» 
ims 83.ii#ft% m im fitiiiiai § m mlgiMs^. jm&t*. SIxtjr 
.iwi* ttimt a mm ttdltfaat Item t@ tftr 
tm %hm- t firm fmmt* Tkmo: 
tota>' m§, It#)* a^mkr 
iMt if iMiil ikX«@i£@3.. i^ at t® 'Btwit m ki^ h a iritsffiin 
f m ti.# QWigSMi^ ^hmmm mi. tan&l-ns m<-
tysbstina. af *itfa #§ psif' -•©«»% .®i##te'3. %hm if%%mln 
ft •%©• sib© at ottil«»liiS.tt af thm -ritaaia i- ®®m%-®a%. 
f«ai,§.%.» Mtm iM Sa%lif- II m% im. witk tm'^ ta 
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tm iff to » iwtll m&mtt '©f ir ittaia 1» 
»mtm ®f tit %© .|t# ifa&l# it) 
tjtet a® ims .taeir«a®#t tM asiomi ®f 
filsffita § ft kof «ttk 
%ii# %&# talft #3r«iff tfeer* tm lltll# 0* it# 
#f m immmm. iM »wt @f vitamlii » 
witli »a in of Aaiffial# 
<»m»g « tl» «>1. « U» vitemlB B ««. 
fl«r witm 
&. »a'ii3p@® &f -vi'femiiii: b;» ©i?t» m^afsai gfwife ia 
mt:»» m$,^ % b« 
m m mmm  ^ im !&»• irti^ la. l mmirnnt @f 
ssbsffip&l jp®ss;s or f'lssslji s ©sassbs'fassse wa0®ise4 
(^ 1 ©%s«ipt*i t&ifet t&® atmtim t© 0m m 
mtt@a #f W,wm f3&»«ifit®.tt4 fi-tolm § fwm & •ytatt 
s-iit^ sm wt tffl» cis),, aat 
lisitfe Cltil aty«g al##fc®l ia »®t am 
8©|?r#ai «'ti'si#m®i ©f irlts^ ia # faro® y88mi.t# 
4 «0»^3Pi8«» ®f th& tat® ia tMS tfe«®S.«- isft%3l. the f #f 
Ml# mw^m %« «fl«%ll,lt|r la str©isg 
mt witmSm. # -ia « h®f Itirsr Is 
W0XJ t# t&#  ^ § «eii%®ias:€ la m 
m f^m%m 
b®al6t:r l»| f&-am. %'©43.tftg W  ^ •tliyl 
•mlrnmQl «%3fa.®%»a fitsaia t itgfety .]^ r .«««t 
«f AlmMl wme f©iat i»t Alltassn (a.^ ); t# 
mtrmt •vit^ ins 1, eat S eIj aMsst •#iml rata# from siLtaB®e4' 
aip: p©»t®r* at4»ri%mt«t tiit Xqm iritamis t mntsnt tsS 
: tr®far«4 witfc 9*11» HCi in 80 f#r ««mt Ijjr wtight aiecN  ^
Uist t© tlig osiifttlsa. Titaaia •§ 4s tM. ©f ©trosag 
fha  ^ f©mt ©n-lK* aoid i0@r»a#€ tto l©»at# ef 
vlt«ia i ia sirenf ®©imti©Wt. i-m fr®.%a%33r t© feto 
ia#ll©a ©f' ishtt a^m# cis) o%s#r?-
T#t tiJit fltssiii ft ©®&tal8,#4 ia m« 
#P!i%ro|r*t Iff witfe: »t3r#ai ffe« faiiar© t@. 
«®if#r Cfailts If f| vif i^a © p©a%aia#4 ia • 
wh$  ^ ©r llwrnr mtwmt ^^t#r trt-atoat witli ®tr@ag 
&®1 Is fro%a%1.y tm® %&  ^® portiea ©f tli« irita?  ^
mla # «t®i 8^r®3  ^ •.sbl©#&#I*. 
Itil, l§§J r®f0rt«i tkat Tri%a» 
ffl£». # y«stst i» tlie txtraetafelMty ®f ir4t»« 
m.$M 0 froii irtitst iritk "r«riom» mix%uTm tli} 
fqnat m mmt mmt^ m tmmm siomt of tit^ aiii 
i. ®©atali»t ia y#«s%« If tfe# eoncenMmtioii -aefloa# w&i@ SO f®* 
.•.@«Bt fr#st#:r $oataia#ft tJ*- totel iritaala S eomlfHt 
tk« ®rlgi»I |^ #ife8t.» fh# tsta £•»©• 1«»%® ifi ^  it-6 If> 
f«r »»bt &©«•%«» tr-wit-ltat#® 'aboml om#r-kiir4 
'm£ tm irit-aaiS' i .@©»l;&iiitS tm „a Mg tirm Of«r ©jsftsr&alf 
#f fcfei' i ©-^tstiis  ^ im ft M.g «trs«l m® fr«@ii>S,tat«t 
If i© f«r »«it a^t@a#, ««©r4lBi{ &at» i» l®ts Mf m§. tit* 
Wmm iata ©(jinfeiiiti-.ia ©ixtiwr#® ©f irita  ^
aim i %m & h&s 3.iir.«ir t@'¥t similar I# t&e 
-aiaetots @£ .titaeia. # 
 ^%m%m citl» 
. lKtx%#tl®a t# h&$ liwr If- tk#' . r«t#3ft»«i. 'ferjr lapsta (it) 
tit m©«, ^«®irs iritiWBta # mm- %liiyi: m%rm%im @f Ii0g 
liT#:e fe|r tk« If ^ iiil *  ^ fejeesatag# 
•©f  ^ %h9 %&%&! h&§ live* Is fe.l® W&^mm «straoti:«# 
©fe#*% fa@t» «ngg»»t %hm%- t%% m^rmt  ^th9 
W©ytM, %j lii) a;Jfe©aM'%«. fe#' mtmiSkX %©• 
-as® la #b-tstiaa f»« fr»f»»ti©wi of vlfcaaia i.» 
r©i)®-rl#4 fmhlss ftu Til,, fill, an-d .H w«t« 
lo if l«iagtii @f tim. s f $ffls.l® i® ©» a 
piiptwitie  ^-sff•#«•%«€ tais msrim$ ®f fo'iaig'.. A 
0f fc^« teta ia fs l^« fl. wife! mat .ia faljl# fll mi. 
iftlto. la ta¥l.# ia%a im, fia&l# S tfea-t ft®ale« 
reair«4 m pwei£im. T&ti&m 4® »ot jsasg e® ^#@a8sfml2  ^»» 
£mm3m %Mm»immM. -fe® ttot -trntlsj*-. m tli« t,ay @f fart* 
Wift'tltB*. is im &§rmmmt wi%h fisA# of llS6j» 
i&« -iat& is. tAfeis« fl fill lii.a% feiaal«0 traa«* 
f«w#t farsa !&,# »%mk. mti©® I® it f# ® 
m fw #®bt ifetati mti^ a »*#• t» .rmsi- a#3f«l3^« 
•tsu i^tiass -slpw# imm^- fr:@» @%@Bk ii€i i# 
a ,f»ifitt ti#l ©s, t&e- fey i®yrti«r|m#a fstl $© ysar yowg &%m 
mwmX w&%0 tf t&f. <tt#S i# is esm 
tmtoi' tm »©mal %1» fast «h:®ifs %hM% 
tmmlm- tmm m# m%&&k r&ttm %q %im 
p®rl»iat&3. m, %h«. isr ar# smlt&'fe.ijs' 
mimM t# %-9 ±m sttiifiBi the 
•vitaB:l»« 1 m& i tapiag 3s#tetim# 
lk|a f j'estetM im X t^owtrnt# feat 3 .^@« psXiisjilisga, 
• i»a, ri#e or f«w. iaao-ri>@ifst'®4 ta s f«trif it« 
3r®.tl#a at a ImmX o-f tm !>*r #«t- fmii t# -saffi^ ismt Tita-
aim. B' aai S f#r f«.Kf0-iraws## ©f fmmtm 
i» 1@% 141 i« ir»-Xf similar %.# 'iata fsaat. Iiy ilJgSl 
ms4»f %$ f#3r wlifstl §»» w ••^ #. #«x## #f %}i# ® 
Sny# asit (liSO) mat %m @«at 
^«at m m »®w%# #f Titaala » #O»®3.«K ii»«. 
«aif»tl«ea#t®ry far £|.#r fa^artM th» 
€!•«. ®f %«a?i%#rS.» vit& m#i3f fllit-d with mtajfe* 
f#mg Is l®t Ml. #ft#a teA fits,. s»t 4i«& 
wlIM l» tfetir iata fitm l#t 142A ft^sir#, 
mat fttaaia 1 1# « f^3.i#t 1§ f®r df 
gmm  ^ if wit&. W amtoi^ fat i^ ast m a 
9f Tit&mta #• • la irtt* of tkaw tata tt, ^at 
»QttA 'W »a4 S«^iilia§ f») mm. a@% %wm 
h m r i.. mi th$ m^mrmsmt ia ladtstios. 1"by. la@i?«asiag %m 
i*w t# 110 «#at *a» to tl®- immmm ®f 
irttaaui § imwmmm is wftflpla 1* brass 
1^1 -bmm. <110fdiffift w pm ##iit ®f mm • 
• t  t ©  s a f f i r i ; t , a i i 4 e  b  f c j y  l a o - ^ a t . t o a #  f h m »  w o ^ r l t r ®  
-rltaalm S %« tfei llfflitiEg » ffat iata ia faU-l# 
X iaii«ata that Iteitimg fa:©t®r la a ID p«y •©«ii1; rte« p©li»}i!r 
iM0s jestiem i® irl'ia»i» i mtlkw tla.m vitMta S« 
tiyFk«# mOk f'ttlffity iM) m€ CltS) 
»#3?r«A ir©ri#w gi-aiwi fei. mt ftlfftrsst wiy# ti»* 
aljl# i« fajrler 111®i tom&. 
it @«ml ©f &mt#ela'r#4 a fartf ist tl«t 
tsltttag #S»i iiitat ©f ©srB,. ©©rm, fearliit'* 
-oats a® m ##mrt# df t&®; Tit»la S ,^ af3,« f®r la#tatt0ii« 
tsta ia XI. tli® t&tm  ^tl® i^ we wsaffct^rsi 'aiit 
t«i0»1;.rsti« ymllm mam  ^ whi%%' -to^a, ar %&3rl«|' at a 
0f €•© f#2? ia. a f®ifi#4 »ti0is fail t© fuimigfe Tit»» 
ffiim ® t» tisaatlti#® t-o #f 'Im  ^
tatim# 1% im s'iism ikst i» fafeij® xi «»#• 
fey fif"# fti? amtqsisv#4 f«a f#3? «i«nt 
aafea®iw«t i^ s-t fsfloms »#«ts a» a 
ef t,it® 1 #®y S&:@tatiom* fa t^s-
8a-®#»t ^ tis#. limiting Mm%m im to wm%^m @t«# %& tm 
mtmm ©f %!-«  ^ in wM®& 
«o«i 03r tin#' ,fs2,t»liittg« a»# «te# «©!.# w&mtsm &i vltmim S mA - . 
4« trnethm -iata i» 1^1# XIII*. It l.» 
i«iit tMt «©«%» .«if testfc ir.ita«i.» 1 «•& 0 .ar# r«s» 
t«i3f«i f#r wfiiitl tf 'tllii ti» f 
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fli« nltTQgm ©oBtafit of IWj^  is 3..81 |»«r e«nt. It is 
mlilLtly that tlm raark»t iafr©v®fi«tt ia laetatioa is to th# 
pr©t«in smpplltt as littl« as l»6Sg* of fraetiom 12^P«3r f#-
»al« per tay*. fraetioi: SB.^ , a potest s©ar@« of vitaniE B, was. 
fiitir«2  ^mgatisfa^tor  ^m@ a aafjltaftat to fatioas eoataining 
jmllow mm or whmtm' fbmm teta f-arthmr §.m&mtmt9 th9 ma-
sstisfaatoari^  results olitaiiMit wiffe yellow oom or wheat- as- th« 
sola somr0« of til# vitamiii B; «mm®p3.«x to b« a t#fieieEi©f of vita-
•mim § ratii»r tlias vltfflftin 1# 
Haesttaauii m& -Hfi-) 0lj-0«rv«4 that five p«.r c«at of 
yeast flmppltd th® aiainteaaE©# l«v#l of vitamins B aM S; aM 
as i:B@f'#eii» of #ith©2* vit i^» 1 ia th# foi"® of tikitiJii or Tita^-
ffiia Q as aato@lav#i ytast frotmeet am i®frov«ffla«at in laetatioa, 
Moqt« and ©o^worfeers if6} as«A aa Si per ©ent al#ofe.ollo ex-
traot of 0oxa as a soars# of vitMis 1 sM ^ mst azitoslavet tfer«« 
ko'or® at fift##®. pounts pressure as a soar®© of vitamin S# 
Thetj ofetai»»t poor Isotatioa with all ejntheti© aiets stmtiet, 
I'hey Qomoliated that a faotor oomtaiaet in yeasty %ttt not in the 
alooholie extrsat of oom or amtoelsvet yeast i® retaired for 
iaotation; aM that this fac^tor is prohahly i4eEti#al with thi 
vitamin ieserifesd hy H#a&«r lif). Sure ant Kik (117) found 
vit»ia B esertet a »p«©ifi# effect mfoa growth in aitition to-
inoxeaaing the foot #on8tmftion aa& the plane of nutrition.* 
Sure mi Walker (iggj fotaM the vitamin B in ^ «a@t eseerted.a 
speeiifi# effeet ufon laotation* Siire aal Smith ClBlK Sure, 
mm' 
HiJt sat W&iiiiir iXiM t&a%  ^witmim B 
fair## f rm Tim.  p@lt#&iag» #xi. s ra.tl©a 
i®. wM&h M • mm% ^«A f*a«t li#4 iritaaiii 'U» la 
talle hf 3.&®tati©a ff3rfa,f®aii®« fimaaw i?«@#ltibg- f3?s@1;i®a 
11,». twmtim • iM,. fr®#tl0» iJf•,. #t 
y#a»t mi> ®t 8©a.y«#e ©f Tit i^as  ^B aal S air» 
It is tkst mmm .^ &£ Tttsaiia i» as aat©* 
twmtim f*iwi:ttsia wliitfe af# 
#0fflra«a tf rltmiM f :f««- trc® Titsmla % ars m* 
m tM mM Ti%«lss i mat § f®r, la®!? 
iitta w#m mt Bmn m& s«im ilii), 
-mM taltelr llMl*. mmM Ummm&'&m m4. (4#)# 
fii0 «®ri#s mi «a^®riiitttt# ti4 t# .Iff tlaelusiTliJ-
11? * mi &• f®4 at rats- 'rettiittt 
1®: ©rt »t3e«al g^mth Mil .It t® 
k^sM &t l©tli -ritsadss 
» wi^  i «®. tm s^ iai?iiig :of yas • is@r:«as®' ia iritife' 
aJLft § in to f©m -et tmimt-im IM « m^mvrnmt ia 
@«l|r if aa i»#:t#sst4 .amotiat of vitmim 
M tm tt«: tmm ®f tS» it is • 
ttot m imt-mMit &i B' i» %•# for® ©£ firastifta il mn m% 
thm mmt%%Xi%y @t tto# -am mmiM.% 
weight ®f %fc# m3#®# fey aa 3ji#3;«as«& asetmt ®f 
s m fitmMm. .iia.* fifattios xlf»- oi» 
iwj. m mmrnrn mk-obk. tma«iw s «« s maiw4 
wmxtmg f&mm, t& M at Im t^ mix 
m®mM mmmA gitmm im 
'ah# l» x|f mm 
«KEt«s#t» 8«t ®f i §•# f#i a% #1* 
tm w$k%m moy»i ^Tm%h iM ,f©mg 'rate,. 
wmwim |r® s^ »aia# m*®- m thi 
«t©#& "lliir te ail©«  ^ a® 
f®«.%#3gr' » «• f»if tm %m lafeteh -ritaaia i @.^ p 
flwe i#' ««tf|.itt ^  m fmlas.,; wtt-fe am%®r-
:*|ji3r  ^-$mm% m t^ m%%m fh% mmm^- mi 
witmM #t, Mxm%i,m m ii*t®®ia*-«t m%$, t® »isq l^ife» 
«•«% SS i» tt'Wriat ®t wwrt ¥y im 
tsbiltft %IM mt £f i# laotalim m% a x>ik%# i^ itn 
afi## f®li«feiiiis:,. @©»b» 
worititt'iri%«»:im S s»4 vl%««iii t ikir# if«iaiip(ii fmw mmm»i^ '^  
$k9  ^ fwm%t.m ti !&« iteitliig 
I® »l«ii.» t® %lii' fclf# l»t f4B|.» 
mi$.^  Mm%. mSi n%^x 44i|« ilitt fa<i%«r us®- %& b« «©•«• 
i® |^ »t r®8i4tt« «#t» «i'|fc #*1, f«r emt 
a#i€« f0«ft a. was ats.«%«4 
«» fidlliilf%, hwA #lat«€ irt..tt hm%m 
It m tial ihs fei»4 f««i« 2««t C4i} 
ym%-
iritis %r IStU fli# 
i^ . sMall ftf tii« tfetyt ©f atmt Is simijai? 
%©. @f irilaaiiat a»: l|r ItaAiiy C'iil, lif)« , 
mA ifett# lfil,», aai inifWir iWt 
mh&rnnFm m ii @f mwm plm 
.«|jpr  ^ tii »0t «§«8l mmggmt  ^
d«e a 4#fi«iiiiia|' #f -irltsaalii 
% .4#«®fl1fe«i %y s»»i#r* Mmmmm amt I4i)' suggest tlist 
thtip#- t# ® Aitftait# qmmtiMmttW0 r»latl@«#Mf wMsfe #xi«ts 
til# iritwt«« B mm # r#tiiir#€ f©r ammm^nX 
la».t»ti©a«- f^tii is i» mmi^  miM. Wm *i«w ef K«ia.eg  ^i«t 
14'? ^  tufftst %fe« »&tl# M flt«iii t t® S is mmm im^©rtBm 
tfem a»«t# Wm  ^ ^WQ Wmm mti& iwr 
is#I,. isi|» B-mm <1111 tii-'©® t© firm- timm tji« 
ismmt @f ir»®«t %# §r»tfe i« mts. wmm 
mtvA-re  ^ t# I» liglil tli® data to fal)l#s 
JCIII,-. lif •«&! If,, itets ift tM literattir#., it 
1#.. t&at t&t liaitlmgm tm l#ts 
aaill tff Is simtlsr t® tlis third fa#t©rs jp^ptrteft hf Hmt f4S'5 
ast (is), itfi# 
tfci' wittaKim M aai.. -rtiw-t*, # of mhmt gera., ria® 
falisM;«g*:,t mi. 4riM fwtat mmm tii^ ® tsar ®«»t of 
3?i©# ftlismsgs 
4m# ao i^ai m tiv# ©f ri®#'' ftiis'hlats. 
smpi>3lwt»%®€ witfe five tw ^«t©©4w®t ^#s8t; -•^mmmM, mmB  ^
§wwm%h im f©mg i&tat mt ». ^ fi-r# f®ir @««l 
fi3am4«lii^  fgrowth, s-t slao»t 
& mMmrn yiir®. *at©#3«r=iNt, jr«s«t si®3^3i^»ts f irn pm 
mm%- ef gtm m i» mmml^ - tiiia sfeoswi whmt 
§9xm'-%& ¥« mm im ¥t,%«is-S mm 'rJ.^ salii t* ffe« Tifemaia 
M wltmmlm t ««»$#»% #f #3fi«l itfjNWi' t© %« aimeot 
4m%@«|sr#A @r 
t tmf  t tm  i# • 
 ^fete#. fi?#®ar#t fr&«ti©s 
ii fl tiriif®»»4 W w^m- pelim  ^
is  ^with t§ fix  ^ m 
.£shi®'*ib- ikftx'ft 4i»t.* m#ii.t sesttsis ib'ities^ s &£ vitsfflisja b-
ail  ^ a£ iril«bi»' » pm^wm4. 
0mm- 0p0m  ^m, $m mM- .mmm-  ^^  iri,t®»4» M «t» 
•m ii®#  ^ ms fsirsf mm%m** fm# .^ estf ©f 
.^ mrn tist %«»3l mum- m tni fj^ faafstlea 
•lotf-
mlgkt ©etttaSfi a ©f vltsaia §* 
J3rl-®4 Mf lifsr ta a fottat mwCQM ©f yllaiain S» ffct Titaa-Ia 
1 m&tmt of Arl«4 h^g limis M mmelt low' thm tbe • iritaaiii Q 
%« Qxttmtlm ©f la.0$ llire?-l5y tlsi attliots siatl^ ^at ia. tbi» 
1^«0i» toes sot r«m@T# Titiaim t from lieg li-rtr# 
f&@ hog livtr mm rl^ Im Tltaffiia S mO. t&  ^
latiTiljr in ritmM 1» 
of alt-oisl t#' aa atii«-©tts li-rei? 
tfes ef vltamtm t# A® tife# e©m-e@at»stiom of sle@* 
wse tl3« amattat ©f "rttamis © jp^ e^ ipitatet was la* 
6,r#ss«4* fra^tiom 1.1* »- attiag elmhol to m a.q,mm» 
•if 
bog IS-rtr <i©a«t«t3r©.t» aM fwielfitet# m 4«xtria  ^ i« 
a g©od of Titaaim #• Polsmemritis is mMily f3r©am®«i In 
rats fe|^  tM l}ifcsal mtien plii 0'#3ig* of fraetioa llf  ^
Cf-itaaia.S f^tfsrstiom) f#r rat per ia  ^ ss s #omr0;© of Titamifi 
a, 
As't^oiai; at a ;©oa«,@atmttoa of -80 pnr 0M ^reslpltat®®. vtta?* 
aia © froia aa atmtoms Mg Itrm c-mmMmt®* AoBtom at a gqm  ^
of m mnt oalr small aaomt of 
i firoa « • 3it8r oo»#ati*stloa# 
Vjm  ^ fonitr is a so-wr»@ ©f Tit.&ffli«. •©• 
• %;t3r«ws$:i©m of .^tii ^ ollSag tf f#r @«mt stlsyl 
•ftJteofeoa. r^ 0Ft« momtfi vitaiaia 
mlmhiXmg  ^ i of w&ir m ti »«e 
1% 4 i^#i m m .&©i ia i@ 
»la®li03. m •i®:#!!#! ©f a- mmm^m%im &t w&m 
fto wX%mlm S mm%&imi^  ia wli#j f«*4®r o-r.s b-og liv«ir mwr 
i® mt fal2|' S&t i» t&t TsxiQmft t¥&&%iom 
pr©tB®-«l hw witfc •lO^sh#!* f&is %a.|. 
al#ofc©3. iri.tssaim i %& a @«rtaia 
thix%  ^ mm% ©? m i^ m mm% mhmt m sol» 
aa-air#«: 0f vitaiaim'l ^®ai. t 4@#» aot m©rml ImtBAim* 
Mtw» ptar f#ss:t., io' f#3? amt- mm § f#af q«at aato-?* 
«xsf.i4 a.© ,pif. @mt rnmtoMMvm a 
tim matminiMg. $0 @a? #©• m&t wmmt-. m $. mmm @f 
1 mt i f@3r 
®iim» w&i%« »r %arl«f" ibwf.©mt#4 in 
feaaa-l m % ©f &© ,f«r 4# sot., m tM- ##1# 
vit«la» 1 ^wi. t*. &mm»l @f yo«»g». 
Aftiitii®a &t £i"r« f«t @«at .yiatfc I® rat* 
1©» la wMsil afe#f« §mt.m mm Mw^m laor 
tmt%m »f 'im im 
'r«r$0««- g i^a wa» »®a». tfftfttiirs than f.lf» 
®#jr ««at @f 
bit# wtos-t :^ :»# liafm  ^ or e©m gam at a 
10 ,pix ©tat m m« m%» »mmmm #f titasiw m m& s 4© m%-
»iapf®irt BSir»l - ^€3..ties @f 10 I>«x a.mti®e 
'wvi^,jgrmmi^*W^wm ikw -vfWMv ^m*. «i>*ww .j(ffr<iinm-w>9».-*>m^mf. 
n^mt- ^m.» @7 wim %wm fm t«». §03? mw  ^
#ia>ir9i;: fmmt- fl.«i h# pm -mm^ mmn 'finm t# m©t pirs'tmat m^Tml 
?i» fir ««»t &i pi»iit m l^ i .fsi' Qm%  ^4ri#(l 
 ^ ua) mi %m i#i«  ^ @ mi. 
M^mmttm liri.## nt-g ii*ir:l »t' #. «f i».s fta? @«3it 
i» &« m 6 %mn  ^ #f 3^# mm% 
Sm. a h piir enttt «£ 
^ts @n a. tii'$ . it' utmt %mm m-
Id'  ^ Ai3  ^1  ^ » im vitmtm i 
«£ 1ij& xiir»ir^  
%$ 1^ #  ^.^ l«bg st 
a -St 
m ft ti $m nupt mm mMm f:raMi^  
%i@a il ©f irttwtt 11 pit itt 
%|r « %Q fm hmt  ^a si t»r e*iit 
3ni3jl®w ««m pattm vWk ef tmm:%.im W^-g la«p«# •fits-
i yviT' fipi^ # fiiir 4 it 'pli' #«&%  ^
m ti fm Qt' ^r& 19' ^4£t#ii%t in 'tMm&Mm # 
ii- »t lilt ml'#. '«i 
.»9t silm «. %o i^»3r 
tlMx ©f Tttiwim. at tM mt# &i %S$$* 
p%T fm&M.39r tfif#©•#« mt ®ll#w a ftasl* to max aor»l. /©mag# 
i» tk* 9@-l« mwtmm &i irita»ia» S mi. S, fmstioa SB (so i^Era# 
i$f TltiaBl* 1| aat fratt-tQa tlA tf Titgiffllii &) maj^ t fipt 
tiTOltaaiiomlif saa at a y®t@  ^ ^sc tia«, tli:S rat* ratmir«4 t© giT# 
fiPDwtli Im f®mg rats.» ia ©xa^r t<j, pretije# laetatioa- ap.g  ^
th# ffa«tloa 'ii^  f^osr## of Titamia S) m .^ ftmm 
tl« f'ttasiiii U) mmt ft4 t©g#tlifr ant at 
alkomt 0'tx %imm- tfet mte F®quir€»d t@ g!*® garewtb is ^ mmg 
•mt®. ia ®Mm t® p.rti-ae# leststtea at a n-ormal .rat##, 
f«li>ii»%tioiis ®f fyi^ tioa il titli fraetion llA  ^ fraoti.©ii 
•$M with fr®eti@a llf, fraottoa SB witti fraati^ a er fra®®-
%lm witli amt®@l«r#a |^ »st #t tli® m%m ft4 Ait m% giT» a© 
#ati»£a®t©r|s' lattatlaa m s e©-«l»lmatioa of ^#at ot aorm witli 
fxseti^ aa, mt antdclav#a y»ast 
with y«llsw' @.oi?m, irtiit« @©m, Uarl^ , ri©e p©lisiliiiig#,. 
2?i®« %#«., ©r g@3®# It M ftapf pr@¥a*bl« tliat tJi® at.fis. i«ft. 
@#«|yi stmftlM @©m%sttt a @i?, fmotors, etiiiap 
tli« statli»i3ritl@ vltasilB 1 m®<it»ssr|r f ©r la@tsti®a a®a m% o@ife-
taiait tu a 1» a«t©«ia; ,^ y#ast, fra@tl#a 
J.1^  ^ fs-aa-tiQB IW, mm s^arats ©f iritamia 
@®at«»t of mt# %l©0i twirss^#® In th# last 
•»tag«:# ®f «ft durlmg fsft ©f m# la®tati®m payiot,. •fist-
mm%m% &f ^hm imkTmnm dmriag tli® 
felloe 
p«rio4-» »« y#.* 
t|» tltmiiift, t «tm%m% 
V 
k 
x viailii isnpifvt# if ifr|^ 4t4is«tll'@» @f Wm mmtntmm. m& 
•mwmt^z &£ v» 1* w^$mm $» tmn rnrn^m 
J 1 
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